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SECTION |
INTRODUCTION

The misson of the U.S. Army Natick Soldier Systems Center (NSC) is to assure maximum
survivahility, supportability, sustainability and combat- effectiveness of individua soldiers and crewson
the battlefield under world-wide environmenta extremes.

Our god isto provide the American soldier the best equipment for the best price through research,
development and engineering in the areas of combat ration research, food serviceffied service, warrior
systems technologies, tentage, fabric Sructures, rigid wall shelters, airdrop, textile technologies,
modeling/amulation, biosystems technology, and military operations in urbarv/redtricted domains. We
are deeply committed to making our soldiers, and al service members, the best clothed, equipped,
sheltered, and fed in the world.

This Broad Agency Announcement (BAA) isintended to fulfill requirements for scientific Sudy and
experimentation directed toward advancing sate- of-the-art technologies, and/or increasing knowledge
and understanding as ameans of diminating current technology barriers. ThisBAA DOES NOT focus
on specific systems or hardware solutions. This BAA identifies NSC research/exploratory development
aress of interest, and provides prospective offerors information on the preparation of proposals, along
with proposal evauation factors. The government may award contracts, grants, cooperative
agreements or other transactions under this BAA.

Pease note that, typicaly, research resulting from work executed under this BAA leadsto an
additiond requirement for services being provided by the gpplicable contractor in support of operationd
experiments to eva uate the measures of merit and performance enhancement capability to the
warfighters. However, it is not possible at the time of reease of this announcement, or a the time of
contract award, to accurately anticipate if these serviceswill be required, nor isit possible to anticipate
theleve of effort required. In addition, the technology explored under this BAA typicaly has goplication
across the various branches of the Department of Defense (DoD). In order to satisfy the unique needs
of these different branches, and to ensure a proper job is done in the evauation of the gpplicable
technology, contract modifications which add new Contract Line Item Numbers (CLINS), and/or
expand on current CLINS, for services/supplies providing for flexibility in technology assessment (with
technology trangition the ultimate god) may be executed. In the event that thisis required, it shdl be
congdered to be within the scope of this BAA and the resulting contract, and therefore will have met the
requirements of the Federal Acquisition Regulation (FAR)/DoD FAR (DFARS) and the Competition in
Contracting Act. The benefit of this flexibility to the government, and utimately the taxpayer, isa
ggnificant increase in the research and development (R& D) return on investment. The flexibility to have
multiple users (branches of the military) in the technology evauation cycleis absolutdy criticd and
dlows systems and technologies to be developed in a manner that has broader DoD market
goplications. These can then be modularly reconfigured to meet goals and objectives for dl DoD
services.



SECTION I

CONCEPT PAPERS AND PROPOSALS

1. WHO MAY SUBMIT

a The NSC will consider concept papers and proposas based on this BAA from the following
organizations and firms interested in conducting scientific research:  colleges and universities, nonprofit
research inditutes, and commercid firms (including smdl businesses, HUBZone smdl businesses,
minority businesses, and women owned businesses). Offerors are cautioned that only a duly appointed
Contracting Officer acting within the scope and limits of hisher authority may obligate the government to
the expenditure of funds. Proposals from government facilities and organizations WILL NOT be
consdered under this program announcement.

b. Small Businesses (SBs), Smdl Disadvantaged Businesses (SDBs), HUBZone Smal Businesses,
Higtoricdly Black Colleges and Universties (HBCUSs) and Minority Ingtitutions (MIs): Although no
portion of thisBAA has been set aside for SBs, SDBs, HUBZones, HBCUs, or MIs, their participation
is highly encouraged. For any topic areas (see Section V1) where sufficient quaity proposas are
received that demonstrate a set-aside would be approprite, NSC will consider doing so and modifying
thisBAA accordingly. Therefore, al named bus ness types are encouraged to submit proposal's under
any topic which they fed they are highly quaified to perform. The gpplicable North American Industry
Classfication Sysem (NAICS) code for the mgority of work submitted under this BAA will be
541710 with a sze standard of 500 employees.

2. WHEN TO SUBMIT

a ThisBAA shdl remain in effect until 31 March 2003 unless superseded, extended or canceled.
Concept papers will be accepted up until the close of business on 28 February 2003. Proposals may
be submitted at any time after the concept paper has been approved and up until the BAA closng date
of 31 March 2003. Awards againgt this BAA may be made up until 30 June 2003.

b. The contractor agrees that if their offer is accepted by the government within ninety (90)
caendar days from the date of their proposd, to furnish any or dl items upon which prices are offered
at the price set opposite each item, delivered at the designated point(s), within the time specified in the
schedule. At times, the government may contact a contractor after the ninety (90) day period about a
proposa they would like to bring to award. Thiswill occur when a shortage of funds exigts during the
initid ninety (90) day period. If thisdoes occur, the contractor reserves the right to except or decline
the offer and may aso submit arevised proposa with any necessary price/schedule changes, though the
technical merit must remain the same.

3. WHERE TO SUBMIT




Concept papers, proposas and inquires shal be submitted to the address indicated under each
scientific and technical area of interest as cited in Section VI herein. Facamile submission is normaly
not an authorized means for the delivery of such documents. The contractor shall receive prior approva
from applicable point of contact (POC) for facsmile submissions.

4. BAA PROCESS

In an effort to minimize proposa preparation codts, this BAA will utilize atwo step process. The
first step will be the submisson of a concept paper. This step will preclude unwarranted effort on the
part of an offeror whose proposed technology/capability or product is not of interest to the government.
Those concept papers found to be consstent with the intent of the BAA and which are of interest to the
government will be invited to submit a proposd (step two). Failure to follow this two step process may
preclude any chance for an award.

Communication with the technica POCs identified in Section V1. Scientific and Technical Areas Of
Interest (as well as the POCs listed for Safety and MANPRINT) is essentid in tailoring responses to
the specific needs of NSC. This preliminary communication is especidly important because once the
forma proposal is accepted by the technica POC and submitted to the NSC's contracting office, no
further communication between the proposed contractor and the government technica POC is dlowed.

Requests for conference or symposium support, consultant services, and/or training support will not
be considered under this announcement. Only concepts for research/exploratory development will be
considered.

Contractors shal not submit a proposa until the concept paper has been reviewed by sdected
government personnd and the contractor has been invited to submit aforma proposal by government
personnd. Failureto follow this process will likely preclude further congderation by the governmen.

a. STEP ONE: If the offeror has anove research approach within an area of interest covered by
thisBAA, aBAA concept paper should be prepared. Concept papers should be submitted
electronicdly to the technica POCs listed in each area of interest in Section VI. Concept papers may
not exceed 5 single-sided 8 %2 x 11 inch typed pages (including charts, graphs, photographs, etc.) anc
ghdl indude the following:

1. A brief technical explanation of the proposed effort that addresses the mgor research thrust,
the research gods, and military relevancy.

2. A brief "management” description outlining key personnel and experience.

3. Any past performance the contractor has had with smilar research efforts.

4. An estimated cost/price and performance schedule for the work.

Once an offeror has been invited to submit a formal proposal, the following process must
be adhered to by the offeror.



b. STEP TWO: Informa exchanges should be held with the technicd POC listed under each
topical areanoted in Section VI herein on any proposed research BEFORE the submission of aforma
proposa since the BAA iswritten in such broad termsto cover awide variety of technica aress.

The offeror's technica, management, cost/price, past performance, subcontracting (if gpplicable),
and company certification sections of the proposa shdl be submitted in severable sections as set forth
below. All information pertaining to each section shal be confined to the gppropriate part. The sections
shdl beasbrief as possible, consstent with complete submission. Pages should not exceed 8-1/2
inchesin width and 11 inchesin length; however, fold-out pages depicting such items as sketches, etc.,
may be used. The proposa shal be evaluated in accordance with the process described in Section 1V
herein.

PART | - Technicd Section - automated and/or one (1) origind

PART Il - Management Section - automated and/or one (1) origina

PART IlI - Cost/Price Section - automated and/or one (1) origind

PART IV - Past Performance Section - automated and/or one (1) origina

PART V - Subcontracting (if applicable) - automated and/or one (1) original

PART VI - Contractor Representations and Certifications - automated and/or one (1) origina

(2) Part | - Technical Section: Offeror isresponsble for including sufficient detalls, without
reference to cost/price, to permit a complete and accurate evauation of the proposa from a dtrictly
technicd standpoint. The following information shdl be included:

(8 Specific BAA topic area by number and title which the proposd is being submitted
under.

(b) A summary of the objective/purpose of proposed research - what scientific " problem”
do you intend to resolve, advance the state-of -the-art with respect to, or increase the understanding of.

(c) Identification of product(s) or proces(es) which you anticipate will result from this
effort. Product(s) may smply be technica data, reports on the feasibility of novel concepts, product
samples, etc. Also address any MANPRINT requirements or state that no such requirements exi<t.
For specific details and guidance on MANPRINT and safety requirements see Section V herein.

(d) Identification of any potentia military and/or civilian applications of the product(s) which
may be developed if the work performed under the proposed BAA contract is followed through on,
following completion of the proposed contract.

(&) An assessment of the probability for project success.

(f) An explanation of the planned gpproach, techniques, and/or processesto be used in this
effort.



(9) Rationdefor the proposed methodology. What, if any, innovative ideas/techniques will
be tried? (h) What innovative ideas'techniques, if any, will be tried?
q any

(h) Any planned interactions with NSC (to include a request for a post-award conference if
the contractor so desires) required during the performance of proposed contract.

(1) Any planned collaborative arrangements with other parties (including subcontractors) for
the effort. If offeror isan academic inditution, details of planned interactions with industry (if
goplicable), and letters from the industries in which they commit themsalves to support the effort, should
be provided.

(j) A list of the deliverables (technica data, processes, publications, samples, etc.) that will
result from the effort plus demonsgtration of aclear pathway from the research to the intended
deliverables.

(k) A schedule containing milestones for the performance of the proposed effort.

(2) Part 11 - Management Section: The management section of the proposd shdl include the
following:

(8 Resumes (or some portion of such) of technical personnd detailing education,
experience, and technica expertise proposed for this effort and the percentage of time expected to be
devoted to this project.

(b) Organization of the offeror's firm.

(¢) Facilities and equipment available for the proposed effort.

(d) Project management systems and controlsto be utilized by the contractor.
(3) Part I11 - Cost/Price Section:

(8 The offeror isrequired to submit either certified cost and pricing data (for proposas
greater than $500,000) or information other than cost or pricing data (see FAR Subpart 15.403-5).
Certified cost and pricing data shall be submitted in accordance with Table 15-2 in FAR Subpart
15.408. Sufficient cost/price information is required to alow the government to make a determination
of far and reasonable price and cost redism. Theinformation shdl be submitted at the leved of detall
described below and may be submitted in the offeror’s own format. Examples of cost/price data are as
follows

0 Materids, including raw materias and purchased parts,
0 Labor with engineering, manufacturing and service labor shown as separate e ements;
each |abor category should cite hours of labor, hourly rate of pay, and total [abor cost;



0 Other direct cogt, with supporting documentation;

o Cogsfor contractors with whom the lead contractor is teaming;

0 Overhead cost and rates,

o Facilities cgpita cost of money (note: if facilities capital cost of money is requested,
the offeror shdl submit aDD Form 1861);

o Consultant codts, if applicable, shal include the names of the consultants, resumes with
qudifications and experience, purpose on the project, number of days to be employed,
and rates of pay per day;

o Profit or fee (if applicable).

(b) Cost/Price Redlism: A proposd is presumed to represent an offeror's best effortsto
respond to the solicitation. Any inconsistency, whether real or apparent, between promised
performance and cost/price, should be explained in the proposd. For example, if the intended use of
new and innovative production techniques is the basis for an anormaly low estimate, the nature of
these techniques and their impact on cost/price should be explained; or, if a corporate policy decison
has been made to absorb a portion of the estimated cogt, that should be stated in the proposal. Any
ggnificant inconagtency, if unexplained, raises afundamentd issue of the offeror's understanding of the
nature and scope of work required and of its financia ability to perform the contract, and may be
grounds for rgjection of the proposd. The contractor shall supply the government with sufficient
information to alow the government to assess the reasonableness of the contractor's costs/prices.

(4) Part IV - Past Performance Section:

(& Information should be submitted for al proposed firgt-tier subcontractors with whom the
offeror isteaming, aswdl asthe offeror.

(b) Offeror should submit past performance information on any contracts (asaprime or
subcontractor) they worked on during the previous three (3) years which are relevant to the efforts
required by this solicitation. In addition, any and al contracts terminated in whole or part during the
previousfive (5) years, to include those currently in the process of such termination, are consdered
relevant and the offeror shdl provide past performance information for those contracts. The following
information should be included:

0 Role as prime or subcontractor

o If from past government contract, the contracting activity, address, and the
contracting officer's name, telephone/facamile numbers and email address

o Contract type

0 Awarded cost/price

o Find, or projected fina cost/price

0 Origind ddivery schedule

o Find, or projected find, delivery schedule



(¢) For each of the contracts described in the past performance section of the offeror's
proposa, adescription of the objectives achieved, detailing how the effort is smilar to the requirements
of this solicitation, shal beincluded. For any contracts which did not/do not meet the origind
requirements with regard to either origina cost/price, schedule, or technical performance, the offeror
should provide a brief explanation of the reason(s) for such shortcomings and any demonstrated
corrective actions taken to avoid recurrence. For any terminated contracts, the offeror shall indicate the
termination type and reasons.

(5) Part V - Subcontracting Plans (if applicable)

Once proposals are accepted by the technical POCs and submitted to the Contracting Office for
evauation, the Contracting Officer may decide a subcontracting plan from the offeror isrequired. This
will be dependant upon the contract value and whether or not subcontracting possibilitiesexist. This
requirement shal NEVER apply to small business concerns.

Should a subcontracting plan be required, the offeror shall prepare it in accordance with FAR
clause 52.219-9, and DFARS clause 252.219- 7003 (al o, for reference, see Appendix CC, AFARS
Part 19.7). During the time period this BAA isin effect the smdl, smdl disadvantaged, HUBZone, and
woman-owned subcontracting god percentages will vary. Therefore, should a subcontracting plan be
required the Contracting Officer will establish goals for the offereor at the time one is requested.

As submitted under this BAA, subcontracting plans will be reviewed for adherence to regulations
cited in FAR Part 19 and its supplements and not necessarily for evauation as a specific evaluation
criteria. However, an offeror's refusd to submit a subcontracting plan is grounds for the government to
not negotiate award of the offeror's BAA proposdl.

(6) Part VI - Contractor Representations and Certifications

Provided as an atachment to this Broad Agency Announcement is a document which lisgs FAR and
DFAR provisons and clauses which need to be filled out by the contractor and returned with the
proposal. Notethat not dl provisons/clauses will be gpplicable to every company so if one does not
apply the offeror shal mark as such with an N/A. Also note that the applicable NAICS code for the
magority of work submitted under this BAA will be 541710 with a Size standard of 500 employees. If
the offeror feds a different NAICS applies then provison 52.219-1 may be dtered by the offeror
accordingly.



SECTION Il
ADDITIONAL INFORMATION TO BE SUBMITTED WITH PROPOSALS

1. GOVERNMENT FURNISHED PROPERTY (GFP): Government-furnished property, as defined
in FAR Part 45, may be available for contractor use during the performance of a given contract
awarded againg thisBAA.

a The offeror should clearly request inits proposa what, if anything, it desires as GFP for the given
project. Itisrecommended that a section in the technical or management proposa be set aside to
summarize the GFP requirements.

b. The offeror may request, for incorporation in the contract, a GFP delivery schedule NOT based
specificaly on the date of contract award.

c. Any property furnished to, and accepted by, the government under a resultant contract, and
subsequently returned to the contractor for any reason, shdl be regarded as government furnished

property.

d. Any facilities, including rooms, desks, €tc., to be provided to a contractor by the government for
the performance of any portion of a contract, is considered to be GFP, and if needed should be
specificaly requested for the applicable time frames in the offeror's proposal.

2. TYPE OF CONTRACT: Contract type may vary according to the degree and timing of the
respong bility assumed by the contractor for the cost of performance and the amount and nature of the
profit incentive offered to the contractor for achieving or exceeding specific sandards and gods. See
FAR Subpart 16.101(a). Offerors shdl identify the type(s) of contract (FAR Part 16) they fed iS(are)
best suited to the proposed effort. An offeror's suggestion regarding suitable contract type does not
obligate the governemnt to employ the suggested contract type. The sdlection of the contract typeis
subject to negotiation.

3. PREPARATION COSTS: It must be clearly understood that the receipt and review of concept
papers and proposals as described in thisBAA by the government is entirely for the purpose of
technical evauation and in no way congtitutes an agreement to enter into contractua or other
relaionships. 1t must be further understood that the submission of such documentsis voluntary and must
be done solely a the offeror's expense. The government will in no way be held ligble for,nor reimburse,
an offeror for any expenses (direct or indirect) incurred in the process of formulating or submitting such
documents.

4. AVAILABILITY OF FUNDS: It must be clearly understood that, as of the date of release of this
BAA, there are no funds committed for any project. Until such time as funds are released to the
Contracting Officer, no contract can, or will, be made for an otherwise acceptable proposal.



5. All FAR information/references, plus other related acquisition information may be found on the
internet at any of the following addresses:

http:/AMww.arnet.gov/far/
http://farste.hill.af .mil/VFFARahtm
http://web2.deskbook.osd.mil/default.asp

6. CENTRAL CONTRACTOR REGISTRATION (CCR): By submisson of an offer, the offeror
acknowledges the requirement that prospective awardees MUST be registered in the CCR database
prior to award, during performance, and through fina payment of any contract resulting from this
solicitation. Lack of regigration in the CCR database shdl make an offeror indigible for award.
Offerors that are not registered should consider gpplying for regisration immediatdly upon recaipt of this
solicitation. To remain registered in the CCR database after the initid regigtration, the contractor is
required to confirm on an annua basis that its information in the CCR database is accurate and
complete. For dl CCR information (including any exemptions) go to http://mww.ccr2000.comV/ or
phone 1-888-227-2423 (616-961-4725 if outside USA).

7. PAYMENT BY ELECTRONIC FUNDS TRANSFER: All payments by the government under
contracts awarded from this BAA shdl be made by dectronic funds transfer (EFT) or the government
VISA purchase card.



SECTION IV
EVALUATION PROCESS

1. CONCEPT PAPERS: Concept paperswill be evauated by technical/scientific personnd that are
knowledgesble within the particular topical area/specific interest areato determine if the paper
presented is congstent with the intent of the BAA and is of interest to the government. Concept papers
will be evduated on the scientific/technica merit, the management approach, the importance to agency
programs, and the proposed cost/price. The highest evaluated concept papers will show considerable
potentid to develop into a proposd that will be highly qudified in these evduation criteriaand will have
ahigh likdihood for an award. Concept papers will be evaluated within ninety (90) days of receipt.

2. PROPOSALS:

a Proposals submitted in response to this solicitation will be given a scientific/peer review
evauation by NSC technica personnd in accordance with below evauation criteriawithin ninety (90)
days after receipt. Each proposa will be evauated based on the merit and relevance of the specific
proposal asit relates to NSC program requirements/needs, rather than against other proposals. Once a
proposa has been submitted by the technical POC to the contracting office the contractor isto HAVE
NO FURTHER CONTACT with the technical POC until the time a contract award exists. Inquiries
regarding status of the evauation may be addressed to the adminitrative POC indicated under each
scientific and technical area

b. Offerors whose proposals are considered not to have sufficient merit, which are not relevant to
an Army need, or which arein areas for which funds are not expected to be available, will be natified as
s00n as possible after completion of evauation that their proposal will not be further consdered for a
contract award.

c. For those proposals that are acceptable, notification will be made within ninety (90) days after
receipt of proposal. The offeror will so be notified asto if and when funding is expected to be
available for the project. The offeror is cautioned that the availability of funds as of the date of such
notice is no guarantee that funds will be avallable a any given later date.

3. BASSFOR AWARD: Offerswill be selected based upon the outcome of proposa evaluation in
accordance with the evauation criteria cited below, plus the availability and source of funds. Not dl
highly rated proposaswill result in a contract award. The government may elect not to award a
contract for every highly rated proposd for each topica area/specific interest area. The government may
award more than one contract in a given topica area/specific interest area, or the government may not
award acontract a al in agiven topica area/specific interest area.

4. EVALUATION CRITERIA:
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a Technicd Area:

(1) Technicd Merit: The offer will be evauated on the relevance of the proposed effort in
response to the topica areas/specific interest areas and the overdl technica feasibility of the technology,
capability, the product and/or the technology proposed.

(2) Technology Advancement/Warfighting Capability: The offer will be evauated on the
potentia to increase the combat effectiveness of the Army and the potentia for exploiting a capability
not likely to be executed elsawhere.

(3) Safety and MANPRINT Requirements (when gpplicable): The offer will be evauated to
assure that it has properly addressed safety/MANPRINT requirements (see section V herein) by
incdluding the following information:

(8) The offeror's understanding of safety/MANPRINT and how it gppliesto the proposed
offer.

(b) What methods'techniques will be used to ensure that safety/MANPRINT will be
incorporated into the program so as to ensure that the items/product delivered to the government are
safe and effective for use by personnd

(©) The qudification/knowledge of the individua responsible for the offer's
safety/MANPRINT requirements.

b. Management Area:

(2) The proposa will be evauated on the qudity of the personnd, equipment, facilities, project
management systems, controls and the milestone schedule being proposed.

(2) The proposed contractor will be evauated on the overal organization of the firm aswell as
the overdl management plan.

c. Cost/Price Area

(1) Codt/Price Benefit Factor: The proposals will be evauated to determine the overdl benefit
to the government. Considerations will include industry contribution and fisca feasibility. Fsca
feagbility includes the ahility to accomplish the proposed project within government fisca condraints,
and includes the requirement for the use of other government contractors to assist in the execution of
proposed effort, and the use of government furnished equipment, information, facilities, and other
assats. The proposals will be evauated to determine the extent to which the overdl cost/price to the
government is reasonable.
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(2) Cog/Price Redlism Factor: The proposaswill be evaluated for cost realism to assessthe
likelihood that the technica and management approaches can be accomplished at the cost/price
proposed.

(3) Avallahility and source of funds.

d. Peast Performance Criteria Area: The offeror’s and first tier subcontractor’s past performance
with government and industry in the specific interest areas or smilar and/or related areas will be
evaluated to assess the rdlative risks associated with the offeror’ s likelihood of success in meeting the
requirements stated in thisBAA. Specific areas of past experience and performance examined will
include demongtrated technica and schedule performance, cost control, generd responsivenessto
contract requirements, customer satisfaction, and customer focus. Emphasiswill be on recent, rlevant
experience (see past performance area under section |1 of thisBAA).

NOTE: Theareasand factorslisted above are shown in descending order of importance.
5. RATING METHOD:

a Under the technica portion in the MANPRINT/safety evauation only, the following method
shdl beused: the offer will be given a passmargind/fall in the evaluation areas cited, however, should a
fal or margind be given, the government may be able to work with the offeror in order to assure
MANPRINT/safety requirements are correctly addressed

b. Adjectival Ratings The adjectiva ratings which will be utilized for evauating individual
technica and management arees are:

(1) Excellent: Evauation of the areaindicates the offeror’ s proposal meets or exceeds
al dated criteria by demondrating afirm grasp of the requirements and trandating the requirements into
awedl defined and preferred approach. Innovative approaches which push the state of the art are
present. The proposal exhibits strong points, and does not contain any weaknesses or deficiencies.

(2) Very Good: Evauation of the area indicates the offeror’ s proposad meets or
exceeds dl stated criteria by demondtrating an understanding of the requirements and trandating the
requirements into awell defined and feasible gpproach. Innovative gpproaches which are, & a minimum,
state of the art, are present. The proposa exhibits some strong points and might contain one or more
weaknesses but does not contain any deficiencies.

(3) Acceptable: Evauation of the areaiindicates the offeror’s proposal meets dl stated
criteria by demondtrating an understanding of the requirements and trandating the requirementsinto a
feasble gpproach. Limited innovation beyond the norm is present. The proposal may exhibit some
strong points and might contain some weaknesses or minor deficiencies but does not contain any mgor
deficiencies.
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(4) Maqind: Evauation of the area indicates the offeror’ s proposal meets the mgjority
of the stated criteria but either demongtrates alimited understanding of the requirements or trandates the
requirements in an gpproach which may not be feasible. The proposd may exhibit some strong points
and might contain some wesknesses or minor deficiencies but does not contain any major deficiencies.

(5) Unacceptable: Evauation of the areaindicates the offeror’ s proposal does not meet
the Stated criteria or contains one or more mgor deficiencies which indicate alack of understanding of
the requirements. The stated criteria can only be met with mgor changes to the proposal.

c. Risk Assessment:

(1) The proposa risk assessment ratings for technica  and management aress are
defined as follows:

(& High: Likely to cause serious disruption of contract effort or increasein
cost/price of performance even with specid contractor emphasis and government monitoring.

(b) Moderate: Has some potentia to cause minor disruption of contract effort
or increase in cost/price of performance. Norma government monitoring will probably be able to
overcome mod difficulties.

(c) Low: Hasvery little potentid to cause disruption of contract effort or
increase in cos/price of performance. Norma government monitoring will probably be able to
overcome mod difficulties.

(2) The performance risk assessment ratings for past performance are defined as
follows

(8 High: Based on the offeror’ s performance record, substantia doubt exists
that the offeror will successfully perform the required effort.

(b) Moderate: Based on the offeror’ s performance record, some doubt exists
that the offeror will successfully perform the required effort.

(c) Low: Based on the offeror’ s performance record, little doubt exists that the
offeror will successfully perform the required effort.

(d) Unknown: No performance record identifiable.

d. Definitions

13



(2) Strength - A specific item, or technical/management gpproach that iswithin the
scope of the solicitation objectives yet sands out as a sSignificant enhancement for accomplishment of the
program objectives and increases the likelihood of successful contract performance.

(2) Weakness - A flaw in the proposdl that increases the risk of unsuccessful contract
performance.

(3) Major Deficiency - A mgor item and/or gross omission which will preclude
meeting a program objective and/or which resultsin substantid impact on areas of schedule, cost or
performance. A mgor deficiency itemisonethat is clearly understood by the eva uators and cannot be
corrected prior to or during negotiations without amgor revison or fundamental change in the technica
approach proposed by the offeror. A major deficiency prevents a proposal from having a reasonable
chance of being selected for award. NOTE: Clarification and/or additional substantiating data will
not be requested concer ning those areas of an offeror’s proposal when a major deficiency exists.

(4) Minor Deficiency — Any part of the proposa which failsto satisfy the government’ s objectives but
can be corrected through negotiations without amagjor or complete resubmission of the proposal. A
minor deficiency includes instances where changesin cost, effort, schedule or technica approach are not
subgtantid. A minor deficiency includes instances where information thet is essentid for determining the
acceptability of aproposd islacking or when aproposa can be modified to be capable of satisfying the
government objectives. NOTE: Clarification and/or additional substantiating data may be
requested concerning those areas of an offeror’s proposal when a minor deficiency exists.
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SECTION V
SAFETY AND MANPRINT REQUIREMENTS

In addition to the technica portion of your proposd, there are specific requirements for Safety and
MANPRINT (MANpower and PeRsonnd INTegration) that are governed by regulation which must be
included, if applicable, in any acceptable proposal. Contractors who devel op an item, equipment or
system for use by U.S. Army personnel shdl include the following safety and MANPRINT
requirements:

1. SYSTEM SAFETY/HEALTH HAZARD ASSESSMENT: Contractors shall establish a safety
management program to ensure that mishap risk is identified and eiminated to preclude injury or degth
to the user or maintainer of the item devel oped.

2. MANPRINT is acomprehensive management and technica process designed to improve tota
system (user, hardware and software) performance through continuous integration of manpower,
personnd, training, human factors, system safety, and health hazards cong derations throughout the
materiel (item, equipment, or system) design, development, and acquisition process. MANPRINT
concerns which must be addressed during the performance of tasks are focused primarily on optimizing
user/maintainer performance while minimizing error and smplifying maintenance tasks, without
introducing any new safety risks or hedlth hazards. To ensure that this objective is met, if gpplicable, dl
developmentd efforts shdl indlude MANPRINT/Human Factors Engineering andyses which identify
and evauate operability and maintainability deficiencies,

a Early discussions with gppropriate POCs will identify whether or not MANPRINT requirements
apply to aparticular effort. Typicaly, MANPRINT appliesto the design, development, and acquisition
of dl items, equipment, or systems intended for personnd use. For efforts focused on research,
MANPRINT considerations, particularly those associated with safety and hedth hazards, shal apply
when the product of aresearch effort will be utilized in the development of items, equipment, or
systems. Specificdly, contractors shal consider the potentid safety and health hazards implications thet
the products of their research efforts will have whenif those products are integrated into items. When
MANPRINT isrequired, it shal be addressed in the contractor's proposa under the technical section
and will be evauated under the technical section as outlined in Section 1V of thisBAA.

b. For efforts requiring MANPRINT consderations, the contractor shdl utilize government
generated data as well as contractor generated data. The contractor shdl utilize sound human
engineering design principles. (Early discussions with the gppropriate POC will determine relevant aress
for human engineering input.) The contractor shdl utilize the data for specified design-critica human
body dimensions as contained in the 1988 Anthropometric Survey of U.S. Army Personnd: Methods
and Summary Statistics. Contractor MANPRINT correspondence required should include (but is not
limited to) the following:

15



(1) Explanation which documents and describes human performance errors and/or difficulties
which may be encountered during operation, maintenance, and repair of the item, equipment, or system.
For each error include the estimated frequency of occurrence, the cause of the error/difficulty in terms of
the conditions which may have contributed to it, the consequence of the error/difficulty on system
operation, and a brief explanation of the reason for the error/difficulty by the user.

(2) Explanation which describes how human performance may impact system goas by including
anarative explanaion of how human error associated with operations, and the length of time required
to perform operations, may affect system reiability and effectiveness.

(3) A describtion of potentid incompatibilities among human performance cgpabilities and
equipment to document both the aspects of performance which may be adversely affected, and the
associated equipment configurations/characteristics. The contractor shdl identify the controls or
displays that may be needed, but are not present on the equipment. Recommended solutions to these
incompatibilities shall dso beincluded and stated in terms of redesign, dteration of tasks and/or training.

(4) Any ingructions necessary for proper operation/maintenance of the equipment.

c. All contractor questions/concerns about safety and MANPRINT requirements may be discussed
with the following appropriate POCs:.

0 Safety: Mr. Paul Angelis, 508-233-5208, paul.angdis@natick.army.mil
0 MANPRINT: Ms. Rose Guerra, 508-233-4070, rose.guerra@natick.army.mil
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SECTION VI
SCIENTIFIC AND TECHNICAL AREAS OF INTEREST

There are nine (9) mgjor areas of interest, each categorized into more specific areas of interest.
A. COMBAT RATION RESEARCH AND DEVELOPMENT.
Shdlf-gable prepared foods are essentia for enabling the individual soldier to perform assigned missons
and to survive battlefield threats. The requirements for compactness, storage stability; protection;
modularity; enhanced nutrition, acceptance, and convenience; and producibility have become even
more stringent in anticipation of supporting highly mobile, widdy dispersed troopsin climatic extremes.
Combat ration functiondity goas can be divided into the following specific interest aress.

1. Storage gtability with maximum qudity and nutrient retention

2. Production and digtribution efficiency

3. Consumption/A coceptance enhancement

4. Human performance maintenance/enhancement

5. Protective packaging systems

Scientific and Technica Areas of Interest:

A comparison of current capabilities versus future battlefield requirements indicates the need to explore
certain new aress of scientific knowledge and technologica capatiilities. These Scientific and Technica
(S&T) Areas of Interest arein direct support of severa operational/capability requirements defining the
needs of the Armed Services on the future battlefield (Objective Force). The S& T Areas of Interest
a0 support the Army Science and Technology Objective: Combat Rations for Enhanced Warfighter
Logidtics which has the following main thrugts: focused/ responsive sustainment logistics, and enhanced
soldier performance. In addition, each S& T areais linked to the U.S. Army Quartermaster Center and
School's Vision of the Future and Full Spectrum Brigade to provide the total spectrum of support to
sugtain the soldier and his combat system on the battlefield of the future with focused logistics, improved
reponsveness, deployahility, agility, versatility, survivability, and sustainability. The spectrum of likely
operations describes a need for land forces in joint, combined, and multinationd formations for avariety
of missions extending from humanitarian ass stance and disaster relief to peacekeeping and peacemaking
to mgor theater wars.
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Protective packaging systems are crucid to the preservation of Army materid in any dimatic and/or
hazardous environment. Materia requiring protective packaging systems relate to food and food
service equipment. In order for theindividua soldier to perform the assigned misson and/or survive
battlefied threets, the mission essentia item must arrive at theright time, at the right place and provide
the expected functiondlity and utility. Technologica advancesin high barrier polymer films and coatings,
and active packaging are needed to meet the increasangly stringent and sometimes conflicting
requirements of compactness, storage, protection, modularity, durability, convenience, degradability,
and producibility. Packaging functiondity includes (as applicable) protection from the following
concerns. temperature extremes, insect/rodents, moisture permeation, oxygen permestion, light
penetration, microbia penetration, and trangportation hazards (including Air Drop). Advanced systems
for tracking and monitoring qudity of ration unit loads are required for flexible logistic sysemsfor the
future battlefied.

The key areas of science and technology include:

a Scientific information and advanced processing technologies are needed to ensure that nutrients
required for optimum performance under stress are provided and are physiologicdly available for
utilization.

b. Improved technology is needed to produce lightweight, low-volume, nutrient-rich ration
components that would be cogt effective and producible by industry.

c. Innovative processing technologies and systems are needed to provide for cost effective, high
volume production of shelf stable freshlike wet or intermediate moisture foods with maximum retention
of qudity factors and nutrition.

d. Sdentific information about the influence of food congtituents and processing on the physical
sructure, chemica reactivity and microbiologica safety of ration components is needed to ensure their
gability under extreme storage conditions; of specid interest are dairy products and other high-protein
foods.

e. Scentific information/innovative technologies on extending shelf-life/storage stability of
fresh fruits and vegetables.

f. Programming and data base development for exploiting on soldier computers aration item
optimization modd to guide the selection of ration itemsfor different missions based on energy
requirements, nutritiona content, persona preferences, weight, volume, and cost of items or
components.

g. Sdentific information on the basis for and extent to which, specific food congtituents

incorporated into the food: 1) delay fatigue, 2) extend physicd strength and endurance or 3) heighten
dertness or enhance cognitive abilities of soldiers engaged in physicaly or mentaly demanding tasks.
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h. Scientific concepts and data are required for rapid/non-invasive detection systems (sensors) that
would ensure quick response times for determination of ration quaity and microbid safety.

i. Packaging technology based on non-foil high barrier polymeric materid is needed to ensure
protection against oxygen, moisture vapor, microbid, and insect penetrants to maintain integrity
throughout the military logitics system, and to provide rations with a greater than three year shelf life,

j. Technology is needed to develop smart packaging materia s/films/coatings or adjuvants
possessing inherent properties for absorbing or eliminating moisture, oxygen, off odors (e.g. ddehydes),
carbon dioxide, and/or ethylene. Also, develop materias containing anti-microbia agents, physologica
inhibitors for fresh produce and other methodol ogies to control or modify the aimosphere within the
package for extensgon of shdf life.

k. Technology is needed to develop advanced materids/films/coatings for flexible and semi-rigid
polymeric containers that provide physica and chemica protection comparable to traditiond high
barrier materias.

I. Technology is needed to improve packaging to make it more recoverable, recyclable, degradable
and capable of being decontaminated.

m. Technology, including enhanced bar code labels and integrated quality sensors, is needed to
enhance secondary ration packaging systems to improve srategic handling, assembly, mohility,
deployahility, transportability, logigtics tracking and retrieval.

n. Technology is needed to devel op easy-to-open, reclosable, functiona packages for dispensing
both conventiona and unconventiona solid and recongtituted liquid ration components.

0. Technology is needed to develop flexible or semi-rigid high barrier materials that are compatible
with Horizonta/Form/Fill/Sed machinery, capable of withstanding classicd thermoprocessing or
microwave or radio frequency Sterilization as well as aseptic packaging after ohmic serilization and
capable of providing products with athree year shdf life,

p. Technology is needed to develop smart, photo or thermo-chromatic packaging materias that
change color to adapt to environmental surroundings.

g. Materidstechnology is needed to assure that military packaging is compatible with nove and
innovative processing advances.

Communication with the technicad POC prior to submission of aforma proposa is essentid.

Technica POC:
Dr. C. Patrick Dunne, Td: (508) 233-5514, patrick.dunne@natick.army.mil
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All concept papers, proposas and adminigirative inquiries should be submitted to:

U.S. Army Soldier and Biologicd Chemica Command (SBCCOM)
Soldier Systems Center

ATTN: Alan LaBrode

AMSSB-RCF-1 (N)

Kansas Street Natick MA 01760-5018

(508) 233-4670, dan.ladbrode@natick.army.mil

B. MILITARY OPERATIONSIN URBAN TERRAIN.

1. Military Operationsin Urban and Restricted Domains: Urban environments are
increasingly recognized as the mogt likely, complex, and resource intensive battlefidd of the 21t
century. U.S. forces do not possess the overwhelming technology advantages in urban environments as
they do in virtudly al other environments. The nature and complexity of the urban environment redtricts
our ahility to maximize our technology advantage while providing adversaries with advantages such as
inherent fortifications and the presence of non-combatants. Many of the sysems which perform so well
in open terrain are degraded in the dense urban environment, or cause collatera damage beyond whet is
politically acceptable. Many aspects of mission success depend on the effectiveness of individuds and
smdl units. To hep mitigate these issues, the U.S. Army Soldier and Biological Chemica Command at
Natick (SBCCOM(N)) undertook efforts to evaduate COTS/GOTS and other emerging technologiesto
provide tactical advantagesto U.S. forces fighting in urban environments. These issues were addressed
in the Military Operations in Urban Terrain Advanced Concept Technology Demonstration (MOUT
ACTD) program and were directed at the individua soldier, and on technologies that can be applied a
the Battdion levd or bdow. Severd MOUT ACTD requirements were unfulfilled due to limitations
and/or lack of available technology solutions. Further, additiona needs were identified during program
execution. Follow-on efforts will seek to address these deficiencies and will focus on the following
aress.

a Detect and surveil personnel and vehicles to augment battlefield intelligence.

b. Update and disseminate maps in red-time within the baitalion.

c. ldentify friendly, enemy and non-combatant personnel, and associated equipments.

d. Provide baitlefield communications of any type that is not inhibited by the urban environment.

e. Postion and locate personnel in the three-dimensiona urban battlespace.

f. Mark objects or personnel of interest.

0. Desgnate targets and dlow hand-off of targeting information for precision engagement of
personnel, equipment, structures and other threats.

h. Protect, treat and evacuate casudties in urban environments.

i. Provide passve night vison.

J. Allow expeditious forcible entry of structuresfrom dl pointsin the three-dimensiona urban
battlespace.
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k. Maintain force mohility through rapid neutraization of obstacles (e.g. structures, bunkers,
roadblocks, wire, tc).
|. Detect objects of interest through walls of dl materid compositions.
Protect personnd from urban battlefield threats (e.g. ballistic, directed energy, overpressure,
flame/smoke, cut/puncture, etc).
m. Detect explosives and explosive devices, remotely or otherwise.
n. Neutrdize explosves and explosive devices, remotely or otherwise.
0. Concedl troop movement during urban battlefield operations.
p. Enhance vehicle survivability.
g. Conduct tactica resupply to remotely located forcesin dl threat environments.
r. Provide longer life, flexible power supplies.
s. Conduct nort+violent crowd control operations.
t. Repidly render vehiclesimmobile through active and/or passive means.
u. Identify, locate, manipulate, and neutrdize electronic targets of interest.
v. Allow forcesto better prepare and train for conflict in urban terrain.

2. Unmanned Aerial and Ground Vehicles (UAV/UGVs) for Urban Operations. The
MOUT-ACTD seeksto deveop UAV/UGV technologies for employment by asmall team in urban
environments. Thisincdudes unmanned platforms, enhancements to existing unmanned platforms, aswell
as integratable functiondity for existing platforms. Examples of the latter could include communications
rdays; intelligence collection and dissemination packages, sensor packages (visud, 1%, thermal, acoustic,
etc.); payload delivery systems (food, water, ammunition, medica supplies, crowd control agents,
obscurants, etc.); or explosve delivery/emplacement. Technology candidates should exhibit the
following characterigtics:

a Technica readinessleve of 4-6.

b. Minimized sxe and weight.

¢. Minimized power requirement.

d. One-person operable.

e. Portable by no more than two (2) persons.

f. Stand-done sysem: requires no large resduas such as HMMWVs or other
vehicle/infrastructure for support.

SPECIAL NOTE: The development timeframe for the effort described in #2 aboveis 1 Oct 01
through 30 Sep 02. Therefore, al concept papers, proposas, and adminigtrative inquires on this
subject shal be submitted no later than 30 Sep O1.

Communications with the technical POC prior to submisson of aforma proposa is essentid.
Technica POC: Mr. Andrew J. Mawn 111, (508) 233-4262, andrew.mawn@natick.army.mil

All concept papers, proposas, and adminidrative inquiries shdl be submitted to:
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US Army Natick Soldier Center

ATTN: AMSSB-RSC-MA(N) (Andrew Mawn)
Kansas Street

Natick, MA 01760

(508) 233-4262, andrew.mawn@neatick.army.mil

C. FOOD SERVICE/FIELD SERVICE.

1. Combat Food Service Equipment for Individual and Group Feeding. ldeas, concepts,
and technologies applicable to sustaining troops on the battlefield are needed for four general misson
areas. consolidated large groups (550 troops), companies (150 troops), squads (12 troops), and
individual troops. Responsive proposals are directed towards minimizing the expenditure of energy,
manpower, and other resources and materiel, and yet provide maximum flexibility and effectivenessin
responding to the total food service requirements of troops operating under al battlefield threats, in dl
climatic and terrain conditions, and at dl levels of commitment. Generdly, the requirements are for
systems that can be rapidly deployed/employed; are easily transported; offer quick response times; are
highly efficient (i.e., require least manpower, fud, water, etc.); support dl types of rations and menus;
and, can be readily adapted to any battlefield scenario. As such, equipment must be compact,
lightweight, versatile (e.g., modular, multi-functiona, multifuel capability, etc.), energy efficient, reliable,
and essly operated and maintained. In addition, effective field sanitation and waste handling/disposal
concepts are needed.

Field feeding equipment and systems can be classified according to the following specific interest aress:
(@ Individual
(1) Ration and beverage heeting
(2) Beverage chilling
(b) Group
(1) Hesat and Serve
(2) Storage of perishable fresh and frozen foods
(3) Preparation of meds
(4) Trangportation, distribution, and service

(5) Waste management, reduction, and recycling
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(6) Sanitation

Scientific and Technical Aress of Interest:

A comparison of current and emerging capabilities versus known and projected requirements of the
Military Service indicates an interest in the following technical aress.

a Diesdl/JP8 combustion technologies including vaporization, aiomization, and gagfication
(catdytic or otherwise) that are efficient, clean, reliable, and maintainable.

b. Exothermic and endothermic chemicd technologies for heating rations and chilling beverages that
are sife, efficient, and compact and/or reusable.

. Hesat trandfer technologies that will safely utilize al forms of generated/cogenerated energy (e.g.,
chemicd, dectrica, fud combustion, etc.) for cooking, heating and cooling rations and water.

d. Refrigeration technologies, or other methods for safely storing perishable foods, that operate
with minimum expenditure of energy and limited weght/space demands for al modes of transport,
storage, and didtribution of perishable subsstence in the field.

e. Equipment technologies for safely thawing cases and pdlets of frozen foods.

f. Methods and equipment to determine red-time biohazards in foods.

g. Materid technologies for new structura and insulative materias appropriate for food service
equipment that provide improved durability, strength, energy efficiency, and cost.

h. Equipment and systems technologies to reduce or recycle food service waste and/or to assst in
efficient, safe waste handling and disposdl in the fidld in an environmentally acoceptable manner.

i. Equipment technologies to ensure the sanitary protection of food and beverages during assembly,
preparation, service, and digtribution in the field, and systems concepts for efficient and effective
cleaning and sanitation of fied feeding equipment.

j. Nove power supplies for efficiently and effectively producing/storing, and/or providing electric
power to operate field feeding equipment, including consideration of such factors as Size, weight, cogt,
religbility, safety, maintainability, useful life, and environmentd factors.

k. Equipment technologies, novel methods, and devices for heating food and chilling water on
arcraft and in vehicles
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|. Equipment technologies that offer improvements in baking, roasting, seaming, boiling, Immering,
and grilling.

m. Equipment and technologies to reduce cooking, cleaning, and maintenance labor in Navy
ship gdleys.

Communication with the Technicad POC prior to submisson of aforma proposd is essentid.

Technica POC:
Mr. Don Pickard, Td: (508) 233-5036 don.pickard@natick.army.mil

All concept papers, proposas and adminigrative inquiries should be submitted to:

U.S. Army Soldier and Biologicd Chemica Command (SBCCOM)
Soldier Systems Center

ATTN: Alan LaBrode

AMSSB-RCF-1 (N)

Kansas Street Natick MA 01760-5018

(508) 233-4670, dan.ldbrode@natick.army.mil

2. Unit/Organization Equipment. Unit/organizationd and field service support equipment are
required to sustain and increase the efficiency, survivability, and operationd capability of the soldier in
the battlefidd while meeting individua needs. Equipment required to perform avariety of field functions
must be efficient, reliable, compact, lightweight, easily operated /maintained, and logigticaly supportable.
This equipment must dso be rugged enough to withstand field transport, set-up under high stress
conditions, repeated set-up and tear down, and dragticaly varying field conditions and dimates. Future
battlefield requirements dictate the need for more mobile, NBC survivable and multi-functiona
equipment in addition to the need to reduce the logigtical burden of supplying water, fud, and eectrica
power to thefidd.

Specific Interest Areas include:
a Mobile Laundry Systems
b. Space Heaters for Tentage and Shelters

c. Water Heaters for Laundry, Showers, and Genera Purpose Hot Water (Including non-powered
immersion type heeters)

d. Fdd Clothing and Textile Repar Equipment

e. Fidd Sanitation and Hygiene Equipment
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f. Non-Powered Feld Lighting

0. Mortuary Affairs Equipment

h. Latrines and Incinerators for Human Waste Collection and Digposd in the Field
I. Lightweight portable shower systems

J. Rdd furniture

k. Portable Fidd Waste Water Treatment/Recycling Systems

|. Coltri-generdtion technologies

Scientific and Technica Areas of Interest:

A comparison of current capabilities versus future combat service support requirements dictates interest
in the following mgor areas of scientific knowledge and technologica capatilities:

a Advanced technology to alow the exploratory development of diesdl/jet fud-fired clothes dryers,
microwave clothes dryers, and water heaters suitable for fidd use.

b. Advanced combustion technology to allow the exploratory development of clean-burning,
efficient, and safe multi-fuel fired non-powered heaters for the field. Thisincludes both space heaters
and immersion heaters for water. (“Non-powered” means that no external dectrica power is required
for operation.)

c¢. Advanced technology to alow the exploratory development of photocopy equipment suitable for
fied use, with high rdiability and low maintenance support requirements.

d. Environmentaly safe dry-deaning solvents which are competible with Army clothing and finishes

e. Advanced water trestment technologies to dlow the safe re-use or disposa of waste water from
field showers, laundries, and latrines.

f. Technology to produce low-cog, high efficiency, lightweght equipment for heating, ventilating,
uniform heated/cooled air digtribution, and conditioning for tentage gpplications (including collective
protection).

0. Nove and exploratory concepts to effectively and religbly identify, process, and safely trangport
(including air trangport) NBC contaminated human remains from the NBC battlefield.
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h. Novel and exploratory concepts to provide non-powered fidd lighting usng liquid fuds such as
died and jet fud.

i. Advanced small capacity multi-fuel combustion, heet transfer, and materia technologiesto alow
development of lightweight highly portable generd purpose hot water heaters for fidd use.

J. Advance technologies to permit the development of advancement of equipment identified in the
functiond areas above to better the qudlity of life for the soldier in thefidd.

k. Advanced laundry technologies for reducing the use of detergents and water over existing
systems.

I. Advanced technology for the development of lightweight, modular, deployable field latrines and
advanced methods of treetment and disposa for waste human from latrinesin the field.

m. Advanced technology for developing alightweight, portable incinerator that will provide a safe,
economical, and environmentaly sound means of disposing of waste products (including human wastes)
generated during military operations.

n. Advanced technology to alow development of compact, portable, lightweight shower units for
use by soldierson initid entry into thesters of operation.

0. Novel means of power generation (thermoel ectric, thermophotovoltaics, solar, etc) to dlow field
service equipment such as heaters, showers and laundries, to be self-powered for operation in
remotefisolated locations w/o need of tactica generators.

p. Novel conceptsin fidd furniture that will reduce the logistics burden, be easly deployable and
lightweight, rugged, and enhance utility/effectivenessin the fidd.

g. Novd waterless or low water cleansng technologies for field showers and persona hygiene.
Communication with the Technicad POC prior to submission of aformd proposa is essentid.

Technical POC:
Mr. Joseph Mackoul, Td: (508) 233-5592, joseph.mackoul @natick.army.mil

All concept papers, proposas and adminigrative inquiries should be submitted to:

U.S. Army Soldier Systems Center

ATTN: AMSSB-PM-RSS-F(N) (Mr. Joseph Mackoul)
Natick, MA 01760-5057

(508) 233-5592
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joseph.mackoul @natick.army.mil

D. WARRIOR SYSTEMSTECHNOLOGIES.

1. Ballistic Protection for Individuals. Bdligtic protection for theindividua soldier involves
protection of the body (to include the head) againgt avariety of projectiles which differ widely in shape,
Sze and impacting velocity. New materids are required to meet these broad baligtic threats and to
lighten the load carried by the soldier.

Scientific and Technologica Aress of Interest:

A comparison of current capabilities versus future battlefield requirements dictates interest in the
following mgor areas of scientific knowledge and technologica capabilities.

Technology is needed for:

a New polymersfor clothing which can provide increased tensle properties, increased balistic
protection and lighter weight.

b. Highly ordered polymerseg. liquid crystds, for High Performance (HP) fibers.

c. Improvementsto existing HP fibers (e.g., surface modification, processing and compaosition
variations)

A need dso exigsfor:

d. Novel conceptsto identify the best technica approach to provide balistic protection to the
individua soldier againgt multiple baligtic threats. Such concepts should identify balistic defeat
mechaniams for fragmentation and handgun threats. Upon identification of and understanding defegt
mechanisms, further efforts should establish the feasibility of systematically combining those mechanisms
into lightweight, flexible, minimum-bulk structures of approximately 1 Ib per square foot (or less)
providing ahigh level of protection againg the identified threats.

e. Unique and nove textile and composite structures which optimize the baligtic protection of
currently available materids for soft body armor and helmet gpplications.

f. Studies of blast overpressure and behind armor effects on the individudl.

0. Novel concepts to identify the best technical approach to provide baligtic protection to the
individua soldier againg multiple baligtic thrests. Such concepts should identify ballistic defeeat
mechaniams for current baligtic threets including smdl arms threats and flechettes. The smdl arms
threets range from 5.45mm to 7.62mm bal and armor piercing (AP) with limited interest in 12.7 mm
AP. Upon identification of defeat mechanisms, further efforts should establish the feesibility of
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systematicaly combining those mechaniamsinto lightweight, minimum-bulk structures using unique and
novel textile and/or composite systems (with preference for flexible systems up to and including the .30
caliber bal).

h. Additiona concepts may include trangparent armor, smart materials for armor and other
functiondities, and nanotechnology approaches to new materias.

Some of the technical gpproaches for topics within this solicitation may be subject to export control
restrictions under existing export control laws, and or required to be conducted as classified projects as
outlined in the Nationa Industrid Security Program Operating Manua (NISPOM) and its supplements.
Contractors who would like to submit proposals pertaining to such technologies are encouraged to
contact their local Defense Investigative Service (DIS) Industria Security representative or the
Technicd POC ligted in the solicitation for guidance.

Communication with the Technica POC prior to submisson of aformd proposd is essentid.

Technica POC:
Ms. Janet Ward, Tel (508) 233-5462, janet.ward@natick.army.mil

All concept papers, proposas and adminigtrative inquiries should be submitted to:

U.S. Army Natick Soldier Center

ATTN: AMSSB-RIP(N)/Ms. Heather Parker
Natick, MA 01760

(508) 233-4929, heather.parker@natick.army.mil

2. Individual Laser Eye Protection. From the point of view of theindividuad combat soldier, the
low-energy lasers currently found on the battlefield such as range finders and target designators
represent the most imminent danger from directed energy. In the very near future, the reedy availability
of tunable, or agile, lasers will offer the potentia for an even more serious threet to the eyes of
individuds.

Protection againg the fixed-frequency lasers has been shown to be attainable by the use of dye
absorbers and Bragg reflectors, such as holograms.  These systems have been used in combination with
a polycarbonate subgtrate to produce devices that provide soldiers with the required level of balistic
protection and fixed frequency transmittance. Poor durability and high cost are till to be overcome,

No technology investigated thus far has shown significant protection for the foot soldier against the
future battlefidd hazards that will be created by tunable lasers. Stringent weight and bulk limitations,
added to the intringc requirements of response time, broadband response and high visud transmittance,
make this problem aformidable one.

Scientific and Technica Areas of Interest:
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A comparison between current capabilities versus future battlefield requirements indicates interest in the
following maor areas of scientific knowledge and technologica capabilities

Technology is needed for:

a Photopolymer-based or other improved Bragg reflecting filters with high visua tranamittance to
provide specified laser wavelength protection in the visible and near-infrared regions of the spectrum.

b. Materias or sysems, or combinations thereof, to reject laser light in the visible spectrum having
avigble transmission (scotopic and photopic) of at least 45% in the quiescent state.

c. Lightweght, compact "shutter” sysems which rgect dl visble and near-infrared wavelengths
from lasers only, with zero or near-zero response time.

Some of the technical gpproaches for topics within this solicitation may be subject to export control
restrictions under existing export control laws, and/or required to be conducted as classified projects as
outlined within the Nationd Industrial Security Program Operating Manua (NISPOM) to include its
supplements. Contractors who would like to submit proposas pertaining to such technologies are
encouraged to contact their loca Defense Investigative Service (DIS) Industria Security representative
or the Technicad POC listed in the solicitation for guidance.

Communication with the Technical POC prior to submisson of aformd proposd is essentid.

Technica POC:
Mr. Barry DeCrigtofano, Tel: (508) 233-4255 barry.decristofano@natick.army.mil

All concept papers, proposas and adminigrative inquiries should be submitted to:

U.S. Army Natick Soldier Center

ATTN: AMSSB-RSS(N) (Ms. Gail Bernheart)
Natick, MA 01760-5020

(508) 233-4706, gail .bernheart@natick.army.mil

3. Chemical/Biological Protection for Individuals. The protection of the soldier from
exposure to hazardous chemicals, such as chemica warfare agents, is essential to misson
accomplishment on today's battlefield and that of the future. This protection is currently accomplished
through the use of an activated carbon system, the use of semi-permeable materid systems, and the use
of impermeeble barrier materids. The activated carbon system is used in protective overgarments and
affords protection by adsorbing hazardous chemicals. The impermeable barrier materids consst of
rubber, coated, and multilayer laminate fabrics found in gloves, boots and specid purpose (e.g. depot
gtorage /demalition/explosive ordnance disposal) ensembles, which afford protection by acting asa
physca barrier to chemicals.
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Future needs for chemical- protective uniforms require that they protect againgt multiple threets, including
toxic aerosols and biologica agents, be decontaminable and reusable. These uniforms must so be
comfortablein dl climates and not impair the mobility or performance of the soldier. The maeridsfor
these uniforms should be lightweight, have improved protection, lessen the propendity for heat stress,
have increased durability and shdf life, and be reusable through the use of reactive materids which will
detoxify the chemicd warfare (CW) agents. Thereis aneed for the development of methods for
measuring adsorption of agents and agent surrogates within protective materias (particularly liquid
chdlengel/liquid penetration) and for determining the reaction products (quantitative and qualitative) that
originate from detoxification chemistry taking place in cataytic and reactive materids.

Scientific and Technical Aress of Interest:

A comparison of current capabilities versus future battlefield requirements dictates interest in the
following maor areas of scientific knowledge and technological cagpabilities:

a Nove materids and concepts that could provide protection againgt highly toxic compounds,
including military offensve chemica agents (blister, nerve, ec.) in gross contamination amounts for
extended periods (greater than four hours), and biologica agents. We are dso interested in related
exploratory development proposals such that feasibility can be established for the development of
improved chemicd- protective and biologica agent-protective suits, garments, gloves and socks.
Proposa's which emphasize lighter weight, improved protection, improved decontamination (through the
use of saf-decontaminating materias or materials which can be regenerated in the field), improved
durability and launderability, reduced heat stress, and other human factor concerns are of particular
interest.

b. Proposalsfor alow cost service life indicator that can be worn or stored insde a chemica
protective garment package to visbly display or provide some reading asto the degree of protection
remaining in the garment, such as dendrimer reactive are of interest as are gpplications of novel
polymers and smart materids.

. Research proposds to reduce/minimize the need for live agent testing to verify the chemicd
protection of current carbon based sorptive systems.

d. A research proposa on advanced semipermeable membrane technology that dlows sdective
permesation of moisture while preventing penetration of chemica warfare agents and toxic aerosol.

e. Garment design and closure systems for CB protective clothing sysem. We are interested in

elastic/stretchable polymeric materids such as thermoplastic lastomers for development of closure
systems that provide and maintain chemica/biologica agent protection in norma and in Stretched Sates.
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f. Proposds to investigate mechanisms and garment trestments that capture and possibly react with
aerosolized (<bmicro) threat particles. Key to thiswork would be to demondtrate that such trestments
can remain effective during the norma use and sarvice life of the protective garment.

Some of the technical gpproaches for topics within this solicitation may be subject to export control
restrictions under existing export control laws, and or required to be conducted as classified projects as
outlined in the Nationd Industrid Security Program Operating Manud (NISPOM) and its supplements.
Contractors who would like to submit proposas pertaining to such technologies are encouraged to
contact their local Defense Investigative Service (DIS) Industrid Security representative or the
Technicad POC ligted in the solicitation for guidance.

Communication with the Technicad POC prior to submission of aformd proposa is essentid.

Technical POCs:
Dr. Eugene Wilusz, Td: (508) 233-5486, eugene.wilusz@natick.army.mil
Mr. Quoc Truong, Tel: (508) 233-5484, quoc.truong@natick.army.mil

All concept papers, proposals and adminigtrative inquiries should be submitted to:

U.S. Army Natick Soldier Center

ATTN: AMSSB-RIP(N)/Ms. Heather Parker
Natick, MA 01760

(508) 233-4929, heather.parker@natick.army.mil

4. Flame and Thermal Protection for the Individual Soldier. Flame and thermd protection
for the individud soldier involves protection of the body againgt a variety of fire hazards that occur in
combat (rura and urban warfare), operations other than war, and standard operationa duty. New, low
cost materias are required to protect againgt these hazards and reduce burn injuries.

Science and Technology Areas of Interest:

A comparison of current capabiilities versus battlefied requirements dictates interest in the following
magor aress of scientific knowledge and technological capabilities

Technology is needed for:

a New, low cost fibersfor clothing gpplications (woven, knit, and batting fabric structures) which
provide flame resistance without melt drip characterigtics.

POCs:

Ms. Carole Winterhdter, Tel: (508) 233-5460, carolewinterhdter@natick.army.mil
Ms. Peggy Auerbach, Tel: (508) 233-4074, margaret.auerbach@natick.army.mil
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b. Improvementsto existing fibers (e.g. incorporate nove flame-retardant chemicas, flame
suppressors or char formers into conventiona low cost fibers). Nove flame-retardant topical
treatments and processes for cotton and other fibers.

POCs:
Ms. Luisa Santos, Tel: (508) 233-5475, luisa.santos@natick.army.mil

c. Nove eastomers or coatings providing flame resistance and liquid resstance for chemica
protective clothing applications (including gloves and boots).

POC:
Dr. Eugene Wilusz, Td: (508) 233-5486, eugene.wilusz@natick.army.mil

A need dso exigsfor:

d. Nove concepts and approaches to integrate multifunctional protection capabilitiesinto sngle
layer outershd| fabrics weighing elght ounces per square yard or less. Such concepts should integrate
flame and therma protection with other protective capabilities such as environmenta, signature
management and electrodtatic disspation.

POC:
Ms. Carole Winterhdter, Tel: (508) 233-5460, carole.winterhater@natick.army.mil

e. Sudiesinvedtigating the flame and thermd protection effectiveness of materids and clothing
systems, to include analyss of the materid pyrolyss, ignition and combustion characterigtics, novel
lab- scale gpparatus and methodol ogy; correation of lab-scale with full-scae manikin testing.

POC:
Dr. Calvin Lee, (508) 233-4267, cdvin.lee@natick.army.mil
Mr. Il Y oung Kim, (508) 233-4296, il.kim@natick.army.mil

f. Computer modeing and smulation capaility to evauate developmentd flame and therma
protective clothing materials and systems, and/or prediction toolsto identify casudty reduction in terms
of reduced burn injury.

POCs:

Mr. Barry DeCristofano, Td: (508) 233-4255, barry.decristofano@natick.army.mil
Mr. Dave Tucker, Td: (508) 233-4174, dave.tucker@natick.army.mil
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All concept papers, proposas and adminigrative inquiries should be submitted to:

U.S. Army Natick Soldier Center

ATTN: AMSSB-RIP(N)/Ms. Heather Parker
Natick, MA 01760

(508) 233-4929, heather.parker@natick.army.mil

5. Countersurveillance. Survivability isfundamenta to the conduct of warfare. The
countersurveillance misson is to enhance the survivability of the warfighter on the battlefidd by
providing textiles for uniforms, skin treetments, individua equipment and tentage that reduce
detectability by various sensors. These sensor threats include the eye, near-infrared image intengfiers,
therma imagers, radar and multi- spectral sensors. Signature suppression with textile and skin
camouflage materids usudly take the form of dyes/pigments, additives and coatings, athough nove and
innovative solutions are encouraged. Therma countermeasures must not degrade existing
countermeasures for visua and near-infrared protection. They should be passve, and hypo-alergenic
and not increase the bulk or heat stress over levels currently imposed by exigting clothing systems.

Scientific and Technical Aress of Interest:

Analysis of user requirements and current cgpabilities indicate the need for:
a. Near term and far term research proposals related to novel concepts and materials that:
(1) Defest the threat of therma sensor detection.
(2) Defeat the threat of radar detection.

(3) Provide novel camouflage solutions to current and future sensor threets by exploring the
gpplicability of awide variety of technical approaches.

(4) Defeat multispectral threat sensors.

(5) Provide protection to exposed hands and facid areas to defeat multispectral sensor
detection.

b. Exploratory development proposals related to the above areas under which the feasbility of such
proposals may be demonstrated.

Some of the technical gpproaches for topics within this solicitation may be subject to export control
restrictions under existing export control laws, and or required to be conducted as classified projects as
outlined in the Nationd Industrid Security Program Operating Manud (NISPOM) and its supplements.
Contractors who would like to submit proposals pertaining to such technologies are encouraged to
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contact their locd Defense Invedtigative Service (D1S) Industria Security representative or the
Technicad POC liged in the solicitation for guidance.

Communication with the Technicad POC prior to submission of aforma proposa is essentid.

Technica POCs.
Ms. LisaHepfinger, Tel: (508) 233-5146, lisahepfinger@natick.army.mil
Mr. Richard Cowan, Td: (508) 233-5474, richard.cowan@natick.army.mil
Mr. James Fairneny, Td: (508) 233-5209, james.farneny@natick.army.mil
Ms. Anabela Dugas, Td: (508) 233-5470, anabda.dugas@natick.army.mil
Mr. Maurice Larrivee, Tel: (508) 233-4447, maurice.larrivee@natick.army.mil

All concept papers, proposas and adminigrative inquiries should be submitted to:

U.S. Army Natick Soldier Center

ATTN: AMSSB-RIP(N)/Ms. Heather Parker
Natick, MA 01760

(508) 233-4929, heather.parker@natick.army.mil

6. Body Worn Smart Materials. Electronic subsystems, devices, and sensors are being
miniaturized for persond use, however; no technology exigts to integrate these eectronicsinto textiles,
protective clothing, or combat field equipment. Thereis an interest in the development of conductive
materias and integration of these materids and dectronicsinto textiles, clothing and individua eguipment
to provide multiple performance enhancements. Desired materials and products shal be safe to wear,
lightweight, flexible, launderable, resstant to corrosion and water contamination, and durable to wear
and tear.

Scientific and Technological Aress of |nteres:

A comparison of current cagpabilities versus future battlefield requirements dictates interest in the
following mgor areas of scientific knowledge and technologica capabilities.

Technology is needed for:

New fiber forming polymers that provide conductive, radiative or optica performance.

Noved manufacturing processes to integrate eectro-optic fibers, yarns, films, and materias into fabrics.
Techniques to integrate or mount battery powered wireless or wired sensorsinto or onto fabrics.
Ergonomic connection technologies to attach/detach electronics and sensors to/from fabrics.

Methods to trandate standard cabling such as USB, Firewire IEEE 1394, and coax into flat, lightweight,
flexible, wearable textile based conductors.

Development of textile based body worn VHF/UHF antennas and integration of the antennasinto
protective clothing and equipment.
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Communication with the technicad POC prior to submission of aforma proposa is essentid.

Technical POCs:
Ms. Carole Winterhalter, Td: (508) 233-5460, carole.winterhdter@natick.army.mil
Mr. James Fairneny, Td: (508) 233-5209, james.farneny@natick.army.mil

All concept papers, proposas and adminigrative inquiries should be submitted to:

U.S. Army Natick Soldier Center

ATTN: AMSSB-RIP(N)/Ms. Heather Parker
Natick, MA 01760

(508) 233-4929 hesther.parker@natick.army.mil

7. Head Mounted, Hand Held, Body-Worn Systems and Smart-Lightweight Electronic
Components/Modules for Information Management. The advanced tactica helmet and body
worn dectronic sysems, components and smart sensors for future individud soldier systems will
integrate communications, NBC protection, tactile information display, wegpon sghting/fire control
functions, and directed energy wegpons (DEW) protection on the warfighter. Thiswill greatly enhance
the individua soldier's survivability on the beattlefield. Advanced technology is needed for the
miniaturization of lightweght, durable, rdiable, low-power requirement sensors, optics, displays and
Helmet and Head Mounted Displays (HMD), remote threst detectors, and wearable smart electronic
components'modules that might be integrated into textiles.

Scientific and Technical Areas of Interest:
A comparison of current technology and research activity, and the future needs of the user, has reveded
the following areas of interest:

a Research proposds rdlated to advancing the current technology for lightweight integrated helmet,
head mounted display (HMD), large area displays and body-worn systems that may lead to enhancing
the individua soldier's survivability on the battlefied; specid interest areas indude human systems
integration, miniaturization, increased durability and rdligbility, and components having low power as
well as new power solutions that meet manportable system requirements.  Specific examples of body
worn system cgpabilitiesinclude: computers, integrated € ectronic modules, inter- connectionsin
fabrics, wearable battery technologies, combat identification, tactical engagement Smulation cgpability,
system voice control, physiologica/medica sensors and data management, integration of individua/team
wegpon system sensors and controls.

b. Research proposdsfor various lightweight low power, high resolution hdmet and head mounted
displays, large area displays and indirect wegpon sighting systems, communication and information
management capabilities and devices to enhance and protect individud soldier's sght and hearing as well
asto protect againg the varied thrests expected in the intense battlefield environment of the future, such
as, threat detecting sensors (e.g., chemica/biological, motion, unexploded ordnance, RF, seismic,
acoudtic and others) and smart eectronic modules that think, sense and communicate to the warfighter,
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such as miniature robotics and roboticaly controlled sensors, to enhance visudization and Stuationd
awareness.

. Research proposals for low weight, low power, high efficiency man portable/wearable systems
and components (e.g., antennae, power and/or data bus, sensors) that can be integrated into textiles and
other protective structures.

d. Research proposalsfor baligtic trangparencies that integrate with Tech Base areas such as DEW
protection and HMD and manportable IR and daylight reedable display technologies usng minimal
energy output levels as well as a potentia for deicing and defogging capable of meeting performance
requirements across dl environments.

e. Research proposals for HM Ds and body-worn components, sensors and systems and system
components using innovative display and sensor technol ogies capable of innovative human mounted
integration. Critica areas of interest include some or dl of the following display attributes:

- active matrix displays and backplanes

- flexible disolays

- reduce bulk and weight

- increase fidd of view

- multifunctiond displays, modules and sensors

- reduced power requirements

- bigtability and increased bandwidth displays and sensors

- increase pixe resolution/monochrome/color

- incorporate see-throughy reflective/diffractive/scanning/moems/nanotechnol ogy
- technol ogy/occl uded/see around/handhel d/body-worn

- eectronic components that may be integrated into textiles

- components that think, sense and communicete to the warfighter

Communication with the Technicad POC prior to submission of aformd proposa is essentid.

Technica POC:
Mr. Henry Girolamo, Td: (508) 233-5071, henry.girolamo@neatick.army.mil

Contract Data Rgmts POC:
Mr. Tom Gilroy Td: (508) 233-5855, thomas.glroy@natick.army.mil

All concept papers, proposas and adminigrative inquiries should be submitted to:
U.S. Army Natick Soldier Center
ATTN: AMSSB-RSS (Ms. Gail Bernheart)

Natick, MA 01760
(508) 233-4706, gail.bernheart@natick.army.mil
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8. Biomechanics. Biomechanicd tools and data are currently being developed to inform the
design of boots and load carriage gear that reduce injuries, delay fatigue and enhance dismounted
soldier mobility. Thereis aneed for detailed information on the forces acting on the soldier’s
musculoskeletd systlem aswl as how ther gait, range of motion, rates of movement, energy
expenditure, and samina are affected by their load, its distribution on the body, the terrain and grade of
the environment, and obstacles presented by the environment, such asin urban terrain.

Scientific and Technica Areas of Interest:

A review of the exiging data and models has reved ed the following areas of continuing scientific and
technicd interest:

a Information on the manner in which factors such astotal weight and centers of mass of jumpers and
their equipment, parachute design, landing velocity, body position, and environmentd variables,
including terrain and lighting levels, affect paratroopers performance and the risk of injuriesin ajump.

b. Asthe concept of physcd fightability emerge as critical system criteriafor acquistion it is essentid to
develop a suite of biomechanica tools to assess the physicd fightability of soldier systlems of dismounted
troops in a broad range of environments.

c. Determine to what degree the biomechanical measures of fatigue may be used to predict
performance failure of critica soldier tasks.

d. Devdop predictive fatigue agorithms and integrate them with physiological monitoring systems to
provide commanders with red time information on the performance capabilities of their soldiers.

e. Investigate the effects of acute and chronic head borne weight on soldier performance, fatigue and
the incidence of injuries.

f. Develop physics based data and andytic mode sivirtud prototyping tools of human locomotion and
combat environment individua movement techniques (IMTSs) to provide design guidance for individua
soldier equipment.

Communication with the Technicd POC prior to submission of aforma proposd is essentid.
Technica POC:

Dr. Edward Hirsch, Tel: (508) 233-5809, edward.hirsch@natick.army.mil
Mr. Bob O’ Brien, Td: (508) 233-4924, robert.obrien@natick.army.mil
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All concept papers, proposas and adminigrative inquiries should be submitted to:

U.S. Army Soldier Systems Center

Natick Soldier Center

ATTN: AMSSB-RSS(N) (Ms. Gail Bernheart)
Natick, MA 01760-5020

(508) 233-4706, gail .bernheart@natick.army.mil

9. Materials Nanotechnology. Recent developmentsin materids research have shown tha it is
possible to achieve a non-linear enhancement of materia propertiesin composite systems where the Sze
of the phase domainsisin the nanometer range. Examples include the numerous reports of small
amounts (5-10%) of slicate nanoparticles (such as montmorillonite clays) giving rise to the same level of
mechanica propertiesin polymers as are typicaly achieved with loadings of 30-50% of micron-szed
fillers. In some cases, properties are observed in nanoscae materids that have not been redlized in
more conventiond materid sructures. Examples include the use of nanometer-scae fibersin semi-
permeable membrane filtration systems.

Scientific and Technologica Aress of Interest:

Thereis aneed for research and development of materiasincorporating nanometer-size architectures,
having enhanced properties relaive to existing materidsin the area of physica properties. Composites
of polymers with nanometer-scale reinforcements (particles or fibers) may offer enhanced mechanica
properties dlowing equipment to be fabricated with less weight and bulk than current designs and
possibly at lower cost. Particular areas of gpplication for such materids include personnel armor,
ardrop systems, shelters and load carriage systems. In addition to the fabrication of new materias,
research efforts should attempt to identify mechanisms of property enhancement in nanophase materids,
which could aid in the design of structures for particular gpplications.

Specific materids of interest include new nanogiructured, nanophase materias or nanocomposite
materiads of polymer/polymer, polymer/ceramic, polymer/meta or other compostions that have the
potentid to provide specific performance gains over existing engineering materias or have the ability to
incorporate multiple materid functiondity into asingle materid.

A mgor barrier to the fabrication of nano-gructured materids is the efficient dispersion of nanometer
particlesin ahost matrix. Research dedling with processing techniques, such as sdlf-assembly
phenomena or other means of economically creating nanoscale architecture in materiadsis of interest.
Communication with the Technica POCs prior to submission of aforma proposa is essentid.
Technica POCs.

Dr. Michadl Sennett, Tel (508) 233-5516, michad .sennett@natick.army.mil
Dr. Heidi Gibson, Te (508) 233-5487, heidi.gibson@natick.army.mil
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All concept papers, proposas and adminigrative inquiries should be submitted to:

U.S. Army Soldier Systems Center

Natick Soldier Center

ATTN: AMSSB-RSS(N) (Ms. Gail Bernheart)
Natick, MA 01760-5020

(508) 233-4706, gail .bernheart@natick.army.mil

10. Wearable Solar Cells. The power incident from the sun, at the earth’s surface, is on the
order of IkW/n¥. Conversion of this power, even a moderate efficiencies could be amajor
renewable, clean and inexpensve energy source, there for the taking. The operation of solar cdllsis
based on the photovoltaic effect, which is the generation of a voltage and/or current by absorption of
light in certain materids or combinations of materids.  To date, the primary materids that have found
commercid goplicaion are avariety of inorganic materiasinduding slicon (crysaline, multicrystaline
and amorphous), copper indium disdenide, indium phosphide and gdlium arsenide, with cdll efficiencies
averaging around 18-20%. These materias however remain limited because of high cost and inability to
process them into lightweight, conforma devices. Therefore, much research has been devoted to the
development of new materials that can address these limitations and further improve device efficiencies.
It iswell known that organic materids can offer lower cogt, lower weight, facile processability and
tallorability of the photoelectric response. However, the efficiencies of organic based devices are
currently too low for practical use. Recently, it has been demonstrated that cells composed of both
organic “light- harvesting” materids and inorganic “ nanocrystdling’ (high surface area) materids can
provide sufficient conversion efficiencies and current densities to make practica gpplications feasble
(Gr@zd). Thisisardatively new redization in photovoltaic research and it is anticipated that
improvements in these unique “ hybrid” (organic/inorganic) materias, dong with ongoing developmentsin
nanogtructured materials, will provide exciting advances for wearable solar cell devices.

Scientific and Technologica Areas of Interest:

Thereisaneed for research to develop new materias and new methodologies to effectively integrate
promising organic and inorganic materids into hybrid devices for wearable solar cdls with maximum
energy converson efficiencies. Towardsthis, new light-absorbing materids that are more stable and
more efficient light absorbers are needed. Also, new processing approaches are needed that can
increase the surface roughness to improve energy collection and maximize interfacia interactions such
that charge separation occurs before recombination. Devicesthat are portable, rugged, lightweight,
flexible and conformd to avariety of materids, in particular fabrics, are desired. Organic light-
harvesting dyes or polymers coupled with inorganic semiconductor materidsinto interpenetrating
nanofibrous or nanocomposite structured networks may offer alow cogt, viable approach to meet these
needs. Particular areas of application include wearable solar batteries for the soldier (garments,
helmets, backpacks and removable patches) to provide modular energy units and tentage materias for
shdters. In addition to the development of these photovoltaic devices, coupling with gppropriate
capacitors for energy storage aswell shoud aso be considered.
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Materids of interest include new nanofibrous or nanocomposite structured organic/inorganic hybrid
gysems.  Specific materias may include light harvesting and charge-transfer dyes or polymers,
conducting polymers, inorganic semiconductor materias and nanoparticles, flexible and transparent
electrodes, and conducting fabrics.

A mgor barrier to the fabrication of wearable solar cells will be effective integration of the components
in the device such that energy collection is maximized and charge recombination isminimized. Thiswill
be necessary to reach conversion efficiencies high enough for practica application.

Communication with the Technicad POC prior to submission of aformd proposa is essentid.

Technica POC:
Dr. Lynne Samudson, Te: (978) 934-3792, lynne.samud son@natick.army.mil

All concept papers submitted to:
Dr. Lynne Samuelson
U.S. Army Soldier Systems Center
Natick Soldier Center
ATTN: AMSSB-RSS-M(N)
Natick, MA 01760-5020

All proposals and adminitrative inquiries should be submitted to:
Ms. Gail Bernheart
U.S. Army Soldier Systems Center
Natick Soldier Center
ATTN: AMSSB-RSS(N)
Natick, MA 01760-5020

11. Anthropometry. The NSC has traditionaly maintained an extensve anthropometric database
on U.S. Army and other military personnel. Anthropometric data are needed on Active Duty, Nationa
Guard, and Army Reserve personnd in order to fecilitate the design and Sizing of persona protective
clothing and equipment systems. These data are also required for the design and layout of genera
purpose workstations and combat vehicle crewdtations.  Virtudly dl military system devel opment
requires access to accurate body size data at some point in the design process. U.S. Army
anthropometric data are dso used by military contractors, other government agencies, and industry.
The most recent anthropometric survey of U.S. Army personnel was conducted in 1988, and a need
currently exigts to update this information.

Scientific and Technicd Areas of Interest
a. Obtain traditiond anthropometric measurement information on Active Duty, Nationd Guard, and

Army Reserve personnd in accordance with data collection standards established during the 1988
survey of U.S. Army Personndl.
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b. Deveop and implement qudity control measures to include data editing and other means that serve
to ensure the accuracy of anthropometric data collected during the course of the survey.

c. Devedop data collection methods and procedures as required to support the acquisition of awell-
defined set of body measurements that permit the assessment of anthropometric changes over time
and aso permit the comparison of U.S. Army personnd datawith other U.S. and foreign military
populations.

Traditiona anthropometric data collection on survey participants will be performed by the offeror
whereas three-dimensond whole body and body segment images of survey participants will be
collected by U.S. Army anthropologists. Close coordination between the government and offeror on
such matters asthe find dimension list, body landmarking requirements, quality control implementation,
and data cleaning shdl be required throughout the duration of this large scale data collection effort. Itis
anticipated that a cost sharing contract will be used to execute this anthropometric data collection effort.

Communication with the Technical POC prior to submisson of aformd proposd is essentid.
Technical POC:

Mr. Steven Paquette, Tel: (508) 233-5430, steven.paquette@natick.army.mil
All concept papers, proposds, and administrative inquiries should be submitted to:

U.S. Army Soldier Systems Center

Natick Soldier Center

ATTN: AMSSB-RSS(N) (Ms. Gail Bernheart)
Natick, MA 01760-5020

(508) 233-4706, gail .bernheart@natick.army.mil

12. Advanced Protection and I ntegration Technologies and Systems. As protective and
structura technologies get more advanced, opportunities emerge to integrate multiple functions into
fewer layers and components. Asthe Army transforms over the next decade to a lighter, more agile
and lethd force, theindividua warrior’s set of protective clothing and individua equipment must dso
transform. The Army is seeking a revolutionary approach to system design and integration using
emerging technologies and technology trends. New and emerging technologies and design concepts
must be explored to provide the warrior with combat overmatch through significant advancesin
survivahility, mohility, and cognitive/physica warrior performance. An advanced integrated combat
uniform system will emerge as the foundationa centerpiece for the human interface, load bearing,
protection, and eectronics hardware linkages for the future warrior systems. System weight and bulk
reduction are key gods of thiseffort.  Significant mission benefits to the soldier include: longer misson
time (endurance) in hot/cold, and/or chemica/biologica environments; improved warrior performance,
both physicd and cognitive in dl misson environments; reduced heat stress casudties; reduced water
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intake requirements; enhanced cold wesather protection; and enhanced mobility due to reduced bulk and
protrusion of dectronic devices and interfaces.

Scientific and Technica Aress of Interest:

Research proposals to develop combat uniform and integration system design concepts and breadboard
prototypes, to include integration of multiple technologiesinto fewer textile-based structures and/or
system components. Examplesinclude, but are not limited to, integration of ballistic protection and load
bearing functions, integration of chemical/biologica agent protection with environmental protection and
sgnature management, integration of novel closure and interfaces for advanced protection and e ectronic
networking capabilities, integration of power/data bus, sensors and connectors into textiles and other
protective structures.

Research proposals for nove design approaches and technologies to provide enhanced passive
physiologica management, active ventilation, and/or heating and cooling concepts suited for dismounted
soldier gpplications.

Research proposals to develop and implement measures, assessment tools, and anadysis of cognitive
and physica warrior performance, especidly asit rdatesto the soldier’ s body worn system.

Communication with the Technica POC prior to submisson of aformd proposd is essentid.
Technical POC: Ms. Cheryl Stewardson, Td: (508) 233-5427, cheryl.sewardson@natick.army.mil

All concept papers should be submitted to:
Ms. Cheryl Stewardson, Tdl: (508) 233-5427
Email: cheryl.sewardson@natick.army.mil
U.S. Army Natick Soldier Center
ATTN: AMSSB-RTP-W(N)
Kansas St.
Natick, MA 01760-5056

All proposas and adminigtrative inquiries should be submitted to:
Ms. Heather Parker
U.S. Army Natick Soldier Center
ATTN: SSCNC-I-BAA
Kansas Street
Natick, MA 01760
Td: (508) 233-4929
Emal: heather.parker@natick.army.mil

13. Warrior Performance. Warrior Performance is the degree to which awarfighter’ s skills and
abilities areimplemented for a particular task or set of tasks. It is specific to the military operationa
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environment. There are on-going efforts to generate data in the area of human factors asit relates to
Warrior Performance, however, most of these efforts relate to the physica aspects of performance.
Though sgnificant work is being done through these efforts more work remainsin order to gain a
complete picture of the relationship of the warrior to hisher environment. Concentration on the
cognitive aspects of individud warrior performanceislagging. Significant work gill remains to be done
inthisareaas wdl. The objective of thisarea of study is to generate methodol ogies as well as relevant
datathat can be gpplied directly to the development of emerging warrior systems with equa emphasis
on physica and cognitive performance and can be utilized by emerging behaviora models for the same
purpose. Thewarrior performance target audience includes mae and femade: Dismounted Infantry,
Mounted Infantry, Engineers, SOF, Medics, Army Aircrew and Military Police.

Scientific and Technical Aress of Interes.
Development and validation of quantitative measures and criteria as well as methodologies for evauating
these areasis akey element of any proposed effort.

a. Researchto determine the performance of individuas and smdl units with respect to their
Situation Awareness. Influencing factors for investigation should include, but not be limited to, maturity,
skill, experience, motivation, risk acceptance, training and learned versus inherent propensity for
gtuation awareness. Studies may aso include the impact of misson (e.g., complexity, type, intengity),
mission environment (e.g., MOUT, Jungle) training proficiency and unit digoersion on the SA of
individuas and smal units. Studies on the impact of different technology types on Stuation avareness,
and gtuation awareness and the ‘smal unit dynamic’ are dso of interest.

b. Studies on the effect of fatigue on warriors to include, but not be limited to, the influence of
mission on physica and cognitive fatigue, quantification of the physca/cognitive relationship of faigue,
quantification of different types of faigue (eg., muscle, cognitive, systemic) and their impact on warrior
performance, determining mitigating factors of fatigue related to training and determining whether
levels/degrees of fatigue be can predicted based on persona characteristics.

. Research to determine differencesin warrior performance due to varying missons (e.g.,
attack, raid, SASO) and misson environments (e.g., Desert, Artic). This research should highlight the
impact on physical and cognitive warrior performance.

d. Taxonomy — Develop taxonomy of measures and associated criteria of physica and
cognitive warrior performance.

Communication with the Technical POC prior to submisson of aformd proposd is essentid.

Technical POC: Ms. Cynthia L. Blackwell, Tel: (508) 233-5210, cynthiablackwe | @natick.army.mil

All concept papers should be submitted to:
Ms. CynthiaL. Blackwell, Td: (508) 233-5210
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Emal: cynthiablackwell @néatick.army.mil
U.S. Army SBCCOM-Natick Soldier Center
ATTN: AMSSB-RTP-W(N)

100 Kansas Street

Natick, MA 01760-5056

All proposas and adminidrative inquires should be submitted to:
Ms. Hesther Parker
U.S. Army Natick Soldier Center
ATTN: SSCNC-I-BAA
100 Kansas Street
Natick, MA 01760
Td: (508) 233-4929
Emal: heather.parker@natick.army.mil

E. TENTAGE, FABRIC STRUCTURESAND RIGID WALL SHELTERS.

The objective is to enhance the protection and capability provided to warfighters and warfighter systems
that use soft, rigid wall, and hybrid shelters. Threets include combat and the environment, and
cgpahiilities include mobility, trangportability, durability and producibility. Research and development
enhancements are grouped into seven primary thrustsareas. Theseare: 1) Ballidtic Protection; 2)
Chemicd/Biologicd Protection; 3) Electromagnetic Interference/Electromagnetic Pulse Protection; 4)
Environmenta Protection; 5) Detection Avoidance; 6) Deployment/Durability; and 7) Functiona
Integration of Multiple Technologies.

Scientific and Technica Areas of Interest:

The following examples (though not inclusive) represent aress of science and technology that are
relevant to the objectives of the Tentage and Rigid Wall Shelters areaand may be of interest to the

Army.

a Lightweght rigid shelter pands and/or Structures effective againg bdligtic threatsincluding
ceramic/epoxy/fiberglass composite panels with capability of locaized/variable protection; applying
protection only where critically needed and to the level needed.

b. High strength, lightweight, flexible, and affordable ballistic resstant fibers, fabrics, or faboric
composites for tentage (flexible, thin, abrason resistant).

¢. Hame retardant fibers and fabrics that maintain mechanica strength, wear, and weather
resstance for materias used for tentage gpplications.



d. High permesbility and high conductivity structura compostes that provide EMI/EMP
shidding.

e. Bonding techniques that guarantee long-lasting shidding continuity and integrity at seams and
cutouts of rigid wall shdlters.

f. Materidsfor chemically/biologicaly protected shelters that are low cog, producible, and able
to be eaglly fabricated into end items.

g. Vaiable permeability, smart materids for intelligent response to chemica attack that possess
the desrable qudities of a bresthable fabric skin and the protection from chemica/biologica infiltration
afforded by impermeable materids.

h. Structurd closures for chemicaly/biologicdly protected shelters, Closures forming cross
sections that can be used to produce air tight seals with another smilar closure on mating walls while
maintaining structurd integrity.

I. Lightweight, low-cogt, shelter trestments that reduce visud, IR and radar Sgnatures.

J. Insuldive shelter pand shieding technologies that minimize the acoustic and therma
sgnatures associated with on-board power generators.

k. Low bulk and low cube insulative liners for tentage that may utilize active methods of
membrane dispersion to produce dead air pace and high insulation.

|. Superinsulative pandsfor rigid wal shdlters using technologies such as high vacuum sandwich
panels.

m. Nove gitching and joining techniques for legk-free seamsin tents through the possible use
of durable, compogte threads that permanently expand with application of a stimulus (e.g. heat) to
eliminate the possibility of tent seam leskage due to needle holes, as well as increase seam strength.

n. Net-shape manufacturing processes for fabric sructures utilizing tubular materids with
integrd end close-outs that form the final shape of a fabric structure without seams except for doors and
windows.

0. Wide (100+ ft), quickly-erected high pressure airbeams for shelters cgpable of housing dl
rotary wing arcraft, and many fighter and sedth aircraft. Challengesinclude optimized airbeam fiber
compasition and orientation to increase performance and durability, specificaly abrasion resistance and
flexibility; development of a process cgpable of fabricating up to 36" diabeams, 150’ long;
development of rapid airbeam inflation systems; and technologies for long term deployment of airbeam
dructures, such as dternative inflation substances, and rigidifying.
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p. Technology related to large water beams, either Single[ 30" diax 10001ong] or multiple
beams that can be structurdly tied together to the aforementioned dimensions in support of a Repidly
Installed Breskwater System [RIBS] capable of withstanding 1 million foot pounds of energy resulting
from a sea state 3 condition.

g. Pultruded lightweight, low-cog, thin, width up to 8 feet, composite panels for expandable
rigid wal shdters. Highly expandable rigid wall structures that use pultruded pands, with expansion
ratio of 12 or higher.

r. Sdf-erecting tents and shelters utilizing novel technologies such as shape memory materids and
phase change materids.

s. Integration of multiple shelter technologies (ballistic/detection avoidanced EMI/EMP/CB) to
demondrate a highly-protected operate-on-the-move’ command post.

t. Integration of multiple shelter technologies to demongtrate a shelter complex that provides
multiple survivability capability integrd with the system’s components, aong with rgpid deployment
through low weight, high expansion, and airbeam support.

u. Modeling of nonlinear fabric structures, fabric/yarn mechanics, congtitutive relation, wind
dructure interactive modeling, and failure criteria

v. Functiond treatments of tentage fabrics that produce reduced effects from solar loading, the
capability to accept camouflage printing, and the capability to accept insecticides, etc.

w. Technologies that improve shelter soil/tructura interfaces in world-wide environments to
include soil gtabilization and improved anchoring techniques.

x. Soft wal shelters that become rigid with gpplication of externd stimulus, using reversble
rigidizing polymers.

Some of the technical gpproaches for topics within this solicitation may be subject to export control
restrictions under existing export control laws, and or required to be conducted as classified projects as
outlined in the Nationd Industrid Security Program Operating Manua (NISPOM) and its supplements.
Contractors who would like to submit proposas pertaining to such technologies are encouraged to
contact their local Defense Investigative Service (DIS) Industrid Security representative or have the
Technicad POC ligted in the solicitation for guidance.

Communication with the Technical POC's prior to submisson of aforma proposd is essentid.
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Technica POC's.

Ms. Jean Hampel, Tel: (508) 233-4692, jean.hampd @natick.army.mil

Mr. William Nykvigt, Td: (508) 233-4290, bill.nykvis@natick.army.mil
Contract Data Rgmts POC:

Ms. Arlene Garwood, Tel: (508) 233-5338, arlene.garwood@natick.army.mil

All concept papers, proposals and administrative inquiries should be submitted to:

U.S. Army Natick Soldier Center

ATTN: AMSSB-RCP(N) (Ms. Arlene Garwood)
Natick, MA 01760

(508) 233-5338, arlene.garwood@natick.army.mil

F. AIRDROP - ADVANCED PERSONNEL AND CARGO AIRDROP SYSTEMS.

Airborne force projection and aerid delivery methods are critical operationad capabilities of the
military’ s strategic shift toward a CONUS-based force. Increasing mission responsibilities now include
humanitarian missons. Airdrop science and technology isfocused on: 1) increasing aircraft/airborne
force survivability in athreat environment by expanding the airdrop operationa envelope; 2) improving
ardrop accuracy through the introduction of standoff (of various levels) precison guided aerid ddivery
platforms and low level ardrop systems; 3) reducing personnd injuries/casudties by improving sysem
functiond reiability while reducing ground impact velocity, oscillation, and exposure time to thregts, 4)
reducing the cost and time required for parachute development and production by using novel new
parachute designs devel oped by computationa andytica methods to reduce manufacturing and testing
requirements; and 5) improving airdrop survivability of shock sengtive payloads and enhancing
baitlefield effectiveness through the use of soft landing and roll-onvroll- of f technologies to reduce drop
zone derigging times.

Scientific and Technica Areas of Interest:
An assessment of current personnel and cargo airdrop capabilities and ongoing research and
development efforts versus future requirements has led to the following areas of interest:

a Cargo ardrop technologies should focus on precison aerid delivery for heavy cargos and long
range off-set distances, including high glide and extended off- set powered systems. Affordable high
dtitude precison delivery systems and low cost guidance, navigation and control (GN&C) sysems are
a0 desired with compatible mission planning systems at various levels of integration with ddlivery
platforms. Advanced concepts for soft landing of heavy loads to provide rapid roll-onvroll-off capability
are needed.

b. New personnel parachute systems are needed to provide accurate delivery as well aslow
veocity landings coupled with ground wind atenuation to minimize body injuries. High glide and high
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off-set distance canopy designs, dong with high tech communication, video, and globa postioning
systems are needed for steerable personne parachute systems.

c¢. Advanced congtruction methods for low cost manufacture of ram-air gliding wings, round, cross
and other parachute systems.

d. Development of embedded advanced sensors and measurement technology to investigate the
gructural dynamics and motion of canopy fabrics during parachute inflation. Investigetion of smart
parachute fabrics to improve parachute performance, e.g. variable porosity canopy fabric.

e. Modding and experimenta research on the unsteady aerodynamics of parachute inflation, and its
interaction with the externd flow fidd, such as avortex from an aircraft.

f. Computer modding and experimenta investigation of the biomechanics of paratroopers during
parachute deployment/inflation and their landings.

Communication with the Technical POC prior to submisson of aformd proposd is essentid.
Technica POC:

Mr. Richard Benney, Td: (508) 233-5835, richard.benney@natick.army.mil
Dr. Cavin Lee, Td: (508) 233-4267, cavinlee@natick.amy.mil

Contract Data Rgmts POC:
Ms. Allison Griffin, Td: (508) 233-4495, dlison.griffin@natick.amy.mil

All concept papers, proposas and adminigrative inquiries should be submitted to:

U.S. Army Natick Soldier Center

ATTN: AMSSB-RAD(N)-BAA (Ms. Kimberly Mahon)
Natick, MA 01760

(508) 233-4345, kimberly.mahon@natick.army.mil

G. TEXTILE TECHNOLOGIES.

Textile technology programs relate to protection of the individua soldier againg battlefield threats such
asbaligtic, soldier detection, chemicd, biologicd, fire, therma and directed energy, while ensuring
surviva under extremes of environmental (temperature and humidity) conditions by involving
comprehensive research and engineering.  In addition to threet survivability, thereisa drong interest in
the new and growing field of “wearables” The wearablesfield is of interest insofar asit relatesto the
integration of eectronic cagpabilitiesin to textile materids, combat clothing and combat field equipment
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worn by Warfighters. The following isasummary list of textile technologies of interest to the Natick
Soldier Center:

a Polymer synthesis and characterization

b. Fiber morphology and mechanica property characterization

c. High-grength fibers, i.e, fibersfrom liquid crysta polymers

d. Yarn and fabric manufacturing and fabric preparation and finishing processes
e. Photochemistry and photophysics of dyes and dyed textiles

f. Methods for sorbing/reacting chemica warfare agents in lightweight, low-heat stresstextile
systems.

0. Producibility of unique fibers and fabrics
h. Themdly resgant insulating textile sysems

i. New technologies for the characterization of textile systems properties (e.g. electrodtatic,
electromagnetic, durability; and flame, thermd and baligtic resstance).

j. Congderation of comfort and physiologica implications of protective clothing.
k. Polymer batteries and lightweight sources of power.

I. Power junctures and connections integrated in to textiles for access and supply of power to
€lectronic components.

m. Connections for power and data wires to eectronic components and sensors.
Communication with the Technicad POC prior to submission of aforma proposd is essentid.

Technical POC:
Mr. Maurice Larrivee, Tel: (508) 233-4447, maurice.larrivee@natick.army.mil

All concept papers, proposas and adminigrative inquiries should be submitted to:
U.S. Army Natick Soldier Center

ATTN AMSSB-RIP(N)/Ms. Heather Parker Natick, MA 01760

(508) 233-4929, heather.parker@natick.army.mil
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H. MODELING AND SIMULATION.

1. Individual and Small Unit Performance and Survivability. Bdligtic, chemicd, and
environmenta casudty assessment modd s plus unit performance models have been used to show the
relative benefit of one proposed protective clothing ensemble design versus another. Initia work has
been accomplished to support the integrated andytic amulation of individuals and smdl units to assess
their potentia survival and performance when equipped with current or proposed individual combatant
clothing and equipment ensembles. Work has been accomplished to link this integrated analytic
environment to other andytic and training smulations usng both Didributed Interactive Smulation (DIS)
protocols (IEEE Standard 1278.1) and DoD High Level Architecture (HLA) approaches. The resulting
integrated anaytic Smulaion environment is the Integrated Unit Smulation System (IUSS). The I[USS
currently provides smulation of various casudty mechanisms from baligtic, chemical, and environmenta
hazards aswell as providing smulation of individua and smadl unit movement and combat.

Scientific and Technica Areas of Interest:

A review of the existing modds and smulations has revealed the following areas of continuing scientific
and technicdl interest:

a Development of amethodology and faster than red time mode to smulate the effects of
battlefield stresses, such as physica exertion, deep deprivation and heat tress on the various types of
fatigue and ultimatdy on infantry task performance.

b. Development of a methodology and faster than real time model to Smulate the target detection,
recognition, identification and acquisition process under various lighting and operationa conditions.

c. Deveopment of ared time, 3 dimensond, DISHigher Leve Architecture (HLA) compatible
Windows 95/NT based synthetic visud and audio environment.

d. Development of amethodology and faster than redl time model to Smulate inter-human
communication to include voice, radio, visud, and written display.

e. Enhance the IUSS and associated supporting models to support automated communications with
other standard U. S. Army and NATO andytic amulations and war games such as JANUS, JCATS,
CASTFOREM and CAEN.

f. Enhancement of the IUSS and associated supporting models to alow user to parametrically
andyze cgpability requirements and accomplish the full range of virtua prototyping and testing of
individua clothing, equipment, and weapons.

g. Technologica assets which would result in afull Soldier Systems Integration Laboratory
capability, that would dlow full assessment of fightability under controlled laboratory Stuations.
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h. Tools and capahilities, especidly in the sudies and andyss area, that dlow usto provide the
technica support to the programs in counter terrorism, domestic preparedness, and contingency
management (enhance) — the same tools that dlow us to assess contingencies in missions ranging from

peacekeeping to peacemaking to combat.
Communication with the Technica POC prior to submisson of aformd proposd is essentid.

Technica POC:
Mr. Roger A. Schleper, Td: (508) 233-4881 roger.schleper@natick.army.mil

All concept papers, proposas and adminigrative inquiries should be submitted to:

U.S. Army Soldier Systems Center

Natick Soldier Center

ATTN: AMSSB-RSS(N) (Ms. Gail Bernheart)
Natick, MA 01760-5020

(508) 233-4706 gal.bernheart@natick.army.mil

2. Airdrop System Combat Worth Simulation. If airdrop delivery of various payloads can be
amulaed in aredigic environment, then the combat worth of prototype airdrop systems can be
addressed early inthe R& D cycle. Simulation will aso adlow for the assessment of risk that is
asociated with various misson and threet profiles, as well asthe evauation of various airdrop system
atributes. Thisinformation will be useful in ng the combat worth of a system, determining system
design points, and determining methods of most effectively employing various airdrop systems. Limited
smulations incorporating airdrop systems and their delivery arcraft into two exising TRADOC Andysis
Center scenarios has been accomplished using Extended Air Defense Smulation (EADSIM). This
andysis has answered many basic questions pertaining to the vulnerability of airdrop systems.

Scientific and Technica Aress of Interest:

Current efforts are focusing on insarting airdrop systems into two scenarios using Didtributive Interactive
Simulations (DIS) to link ar and ground combat models to look a awider range of issues concerning
the combat contributions of potentid aerid delivery systems. Natick hasinterest pertaining to modeling
and smulation of arrdrop sysemsin the following aress

a The continued development of the M& S infrastructure and / or tool development as pertains to
ardrop systems. Example tasks could include the development of High Level Architecture (HLA) DIS
compliant andytic driversfor generdized virtud ardrop systems, adaptation of existing combeat
smulaion moddsto dlow for accurate representation of airdrop systems and development of visud
models of airdrop systemsfor usein DIS 3D viewers.
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b. The conduct of anadysisto assess various issues related to the combat worth of airdrop systems.
Issuesinclude but are not limited to system vulnerability, impact upon logigtics and unit mobility, impact
on war fighting capability and determining effective methods of usng next generation airdrop systems

Communication with the Technica POC prior to submisson of aforma proposd is essentid.

Technica POC:
Mr. Robert Auer, Tel: (508) 233-5529 robert.auer@natick.army.mil

All concept papers, proposas and adminigtrative inquiries shal be submitted to:

U.S. Army Soldier Systems Center

Natick Soldier Center

ATTN: AMSSB-RSS(N) (Ms. Gail Bernheart)
Natick, MA 01760-5020

(508) 233-4706 gal.bernheart@natick.army.mil

3. Analytic 3D Soldier System Prototyping and Testing. Modeling and smulation are
becoming an increasingly important part of systems design, development, and operation. Thisis
especidly true in the case of systems where physicd prototyping and assessment through human use is
too dangerous or expensve, as is the case with persond- protective systems. Models and smulations
which support computer aided design, virtua prototyping, and operationa test and evauation, are
vauable tools for decreasing life-cycle costs and optimizing systems utility and effectiveness.
Unfortunatdly, at present no integrated human mode exigts that can:

Accurately modd human surface and tissue,
I ntegrate protective gear,

Assess the effects of mass and inertia,
Integrate work surroundings,

Incorporate weapons effects, and

Egtimate injury due to wegpons and impact.

All of these features exist to some extent in various modds, but nowhere do they come together so that
combined and interactive effects are assessable.

Scientific and Technicd Areas of Interest:

A review of the existing analytic 3D computer based prototyping and testing gpplications has reveded
the following areas of continuing scientific and technicd interest:

a Deveopment of an automated, integrated, andytic 3 dimensona Soldier System prototyping and
testing environment (i.e., suite of analyss tools) which incorporates the best available models of ballistic
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penetration, blunt trauma, toxicology, fatigue, anthropometric and biomechanic aspects, and dehydration
in redidtic battlefied settings with smulations of mitigeting materiel approaches.

b. Verification and vaidation of the developed automated, integrated, analytic 3 dimensiona Soldier
System prototyping and testing environment using actua data.

Estimated totd leved of effort isfive man yearsfor aperiod of at least three years.
Communication with the Technica POC prior to submisson of aformd proposd is essentid.

Technica POC:
Mr. Roger A. Schleper, Tel: 508-233-4881, roger.schleper@natick.army.mil

Safety POC:
Mr. Paul Angdlis, Td: 508-233-5208, paul.angdis@nétick.army.mil

MANPRINT POC:
Ms. Rose Guerra, Tel: 508-233-4070, rose.guerra@natick.army.mil

All concept papers, proposas and adminigtrative inquiries shal be submitted to:

U.S. Army Soldier Systems Center

Natick Soldier Center

ATTN: AMSSB-RSS(N) (Ms. Gail Bernheart)
Natick, MA 01760-5020

(508) 233-4706, gail.bernheart@natick.army.mil

. BIOSYSTEMSTECHNOLOGY PROGRAM RESEARCH AND DEVELOPMENT.

Biosystems Technology Program (BTP) ideas and proposals are sought that are gpplicable to products
unique to Hawaii or directed a resolving Hawaiian or subtropical issues through the
utilization/implementation of innovative technology. The Program is a congressond “earmark” effort
that is administered under the auspices of USDA and DoD.

Under the BTP, the focus is to develop, demondirate, and commerciaize or integrate into military
systems environmentally conserving technologies or products to competitively meet the demands of the
military and civilian sectors. Specificaly the program is dedicated to the responsible use of the diverse
plants and microorganisms found only in tropica and subtropical regions to develop food, fiber, and
other products and services and findly to gpply these technol ogies/services to satisfying the civilian and
military markets. In part, these activities will enable the Department of Defense to comply with
Executive Order 13101, use of recycled and environmentaly preferable products. These activities are
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congstent with the Master Memorandum of Understanding between the Departments of Defense and
Agriculture and further contribute to community support activities in areas with a subgtantia military
presence. To the extent practicd, the Biosystems Technology Program is directed &t filling the gap
between promising laboratory projects/results and full-scale commercidization.

Collabordtive efforts are strongly encouraged in the BTP. Generdly the priority areas are but are not
restricted to the following:

(8 Antioxidants

(b) Anti-microbialg/Biocides

(c) Food and Nutrition (to include innovative delivery systems)

(d) Pest Management

() Regtoration of Contaminated Resources via agricultura mechanisms/technologies

The BTPisajoint collaboration between the Department of Defense and USDA and it isenvisoned
that commercia companies and academiawill interact in the BTP.

Technicad POC for the Biosystemns Technology Program:
Ms. Betty A. Davis, Td: (508) 233-4509, betty.davis@natick.army.mil

All concept papers, proposds, and inquires for the Biosystems Technology Program should be
submitted to:

U.S. Army Soldier Biological and Chemicd Command
Natick Soldier Center

ATTN: AMSSB-RCF-P (N)

Building #36

Room E-112

Natick, MA 01760

betty.davis@natick.army.mil
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